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 Environmental justice research has found that poor and minority households are 
disproportionally exposed to environmental pollution than other groups in the United 
States. Scholars have used several hypotheses to explain this correlation including pure 
discrimination among groups by polluters, the location cost considerations of firms, the 
migratory responses of households to pollution, Coase theorem, and collective action 
hypotheses. This dissertation analyzes the question of “why the poor and minorities are 
more exposed to pollution” by testing the location cost and migration hypotheses using 
data from the state of Georgia. The dissertation also examined gentrification processes and 
impacts using Greenville, South Carolina as a case study and explores the link between 
gentrification, homelessness, and environmental justice. 
The location cost analysis employs a logistic regression model using secondary data 
at the census tract level on input costs, transportation costs, and firm location cost-related 
environmental justice factors, and tests the correlation of these factors with the location of 
toxic facilities. The migration analysis employs a 2-Stage Least Squares model to analyze 
whether migration explains the disproportionate exposure of poor and minority groups to 
pollution while the gentrification study employs qualitative interview and focus group 
methods to understand gentrification processes and impacts. 
 Results show that while location cost explains some of the disproportionate 
exposure to pollution, migration does not appear to explain why the poor and minorities 
are more exposed to toxic facilities. In other words, the poor and minorities are not more 
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 Over the past few years, there has been a consistent relaxation and reversal of 
environmental policies at the federal level. Popovich, Albeck-Ripka, & Pier (2020) 
explored the environmental policies that have been altered by the Trump administration 
and found that a total of sixty environmental regulations have been reversed while another 
thirty-four are in the process of being reversed. The repealed or weakened regulations 
include some Obama-era emission (greenhouse, mercury, methane, and carbon emissions) 
regulations for power plants and vehicles, a Clinton-era limitation on toxic emissions from 
major industrial polluters, and other programs put in place by previous administrations to 
safeguard communities from increases in pollution whether from new power plants or from 
public lands such as national parks and landfills. The Trump administration also cancelled 
a requirement for oil and gas companies to report their methane emissions and an Obama-
era executive order which had a goal of cutting federal government greenhouse gas 
emissions by 40% in ten years. 
 Removing such important regulations have implications for environmental justice 
in the United States, as research has found repeatedly that low-income and disadvantaged 
groups are more exposed to environmental pollution. The absence of important 
environmental regulations will increase pollution and vulnerable groups will bear the 
burden more (Outka & Warner, 2019). By reversing important environmental regulations, 
the current federal administration seems to value the profit of businesses engaged in 




disastrous as was the case with the 2014-2018 Flint, Michigan water crisis. The Flint River 
was reported to have served as an unofficial waste disposal site for treated and untreated 
refuse and sewage from various local industries, including carriage and car factories, 
meatpacking plants, lumber and paper mills, and the city’s waste treatment plant (Denchak, 
2018). Still, because the City of Flint was experiencing hard financial times, having about 
$25 million in deficit as of 2011, the state of Michigan took over control. The then governor 
of Michigan appointed an emergency manager, who, in a bid to cut costs, made a bad 
decision to source water from the Flint River, in place of piping treated water from Detroit. 
Sourcing water from the Flint River resulted in many health problems as lead (a toxic 
chemical) leached out of aging pipes into the water that went into some Flint residents’ 
homes. The City of Flint was composed majorly of African Americans and about forty five 
percent of the city’s residents lived below the poverty level at the time of the incident 
(Denchak, 2018). This demography is true of many cities in Southeastern United States, 
and so, just like the Flint Water Crisis, the reversal of important environmental policies by 
the Trump Administration creates concern for disadvantaged communities. More research 
and advocacy on environmental justice is therefore needed to influence policies at all levels 
and ensure that disadvantaged groups do not continue to be disproportionately burdened 
by pollution. 
 
Statement of Research Question 
 Considerable environmental justice (EJ) research has found that poor and minority 




communities are often geographically situated in more polluted areas compared to others 
(Bullard, 1983; Goldman, 1994; Agyeman, 2005; Brulle & Pellow, 2006; Mohai, Pellow, 
& Roberts, 2009; Banzhaf, 2011). Communities that are less politically engaged or have 
less political voice have also been added to the list of those disproportionately affected by 
pollution (Capria, 2013). Given the various statistically supported research findings about 
disproportionate exposure to pollution, this research work seeks to understand the factors 
contributing to such a disproportionate distribution of environmental quality. Rather than 
focusing only on the correlations between income, race, and the distribution of pollution, 
this work seeks to understand why such correlations exist, to better understand why poor 
and minority communities are disproportionately affected by pollution. 
 Understanding the root causes of a multifaceted problem is the first step to solving 
the problem. It helps to focus policy solutions on the root causes of the problem rather than 
the symptoms. Using economic theories, Hamilton (1995) offers three hypotheses for why 
exposure to environmental risks may vary by race and income. The first is pure 
discrimination by polluters in their siting decisions; the second focuses on the differences 
in community willingness to pay for environmental amenities; and the third hypothesis 
focuses on the variations in the propensity of communities to engage in collective action. 
Banzhaf (2011) expanded on these hypotheses by further categorizing them into: Pure 
discrimination; Cost efficiency considerations of firms; Coming to the nuisance; Coasian 
bargaining; and Collective action. According to Banzhaf (2011), these five hypotheses are 




 Pure discrimination occurs when firms choose to locate their polluting facilities to 
disfavor or discriminate against certain populations. For example, a firm that values the 
welfare of whites more than minorities, will locate its polluting facility in communities 
where a greater number of minorities live. Similarly, the cost efficiency hypothesis assumes 
that a profit-maximizing firm will locate its polluting facility in a community that allows 
for cheaper operations. When firms make these siting decisions, they review a whole menu 
of potential fixed and variable costs: land, wage rates, state and local regulations and other 
economic and community development characteristics. Low-income communities may 
therefore be more polluted if polluting firms find it more cost efficient to site their facilities 
in low-income communities. 
 The idea that disproportionate pollution among groups is a result of migration rather 
than discrimination is what Banzhaf (2011) tagged “coming to the nuisance”. The logic of 
the hypothesis is that when pollution occurs in a community, residents find the community 
undesirable, and because this community is no longer desirable, demand for real estate in 
the community falls, as does the value of local real estate. The poor, being unable to pay 
the higher housing costs in a cleaner environment are those most likely to remain, or even 
move into these polluted areas (Banzhaf, 2011: 4). Banzhaf’s “coming to the nuisance” 
hypothesis therefore assumes that low-income and minority populations may move to 
polluted communities after polluting facilities have already sited in these communities. So, 
in this case, it is not a matter of low-income and minority populations being discriminated 





 Using Coase’s theorem, the Coasian bargaining hypothesis assumes that polluting 
facilities locate in communities that are willing to accept the smallest compensation in 
return for allowing the facilities to be sited nearby (Hamilton, 1995; Banzhaf, 2011). Given 
that income and wealth often factor into the willingness to pay or the willingness to accept 
compensation, low-income communities are more likely to host polluting facilities since 
they will demand lesser compensation than higher-income communities. Since income and 
wealth affect bargain power in the Coase theorem, applying the theorem in the allocation 
of economic resources can lead to more and more inequality, even when such allocation is 
efficient. Such is the inequality of exposure to pollution studied in this dissertation and 
addressed later in this study.  
 Lastly, the collective action hypothesis holds that firms locate their polluting 
facilities in communities that engage in less collective action. Collective action simply 
refers to the process by which citizens organize to influence community outcomes or 
common goals. Citizens can influence community outcomes through voting, community 
activism, or peer monitoring. Taylor (1989) theorized that Blacks are disproportionately 
affected by pollution because they fail to participate in environmental justice concerns. 
According to Taylor, this is so because Blacks either view environmental justice concerns 
as irrelevant diversion of funds from more pressing plight of the Black race or as luxury 
items that can be attended to only after more basic needs are met (Diamond & Noonan, 
1996). In other words, Taylor’s position is that Blacks are more exposed to pollution 
because they do not participate in environmental groups that organize to solve 




the same today, as African American communities now organize for environmental 
concerns more than ever before. Still, a rational firm owner will want to minimize the 
potential for court cases since that is a cost to the firm. A rational polluting firm will 
therefore want to locate in communities that are less likely to organize, and this is what 
Banzhaf’s collective action hypothesis says.  
 Using Banzhaf’s five hypotheses, this dissertation examines some of the reasons 
why the poor and minorities often live in and are more impacted by pollution, with a focus 
on Georgia and South Carolina communities. 
 
The Evolution of Environmental Justice Research 
 Beginning with the Memphis sanitation strike of garbage workers in 1968 where 
African Americans mobilized to advocate for better working conditions, environmental 
justice (EJ) issues have been a topic in the United States. However, it was the 1982 sit-in 
protest against the siting of a polychlorinated biphenyl (PCB) landfill in Warren County, 
North Carolina that brought EJ issues to the national stage. The 1982 protest is seen as the 
catalyst for the environmental justice movement. Prompted by the protest, the General 
Accounting Office (GAO) conducted a 1983 study to examine the correlation between the 
siting of hazardous landfills and the socioeconomic status of surrounding communities in 
the USA. They found that three out of the four hazardous waste landfills examined were in 
communities where African Americans made up at least 26% of the population and whose 
families were below federal poverty level. According to Bowen (2002), the GAO study 




large offsite hazardous waste landfills, the GAO then described the racial and ethnic data 
of census tracts within four miles of each of the four landfills, and compared these data to 
the state averages of those census tract. Although there are some limitations with the 
method of study such as the non-systematic way with which the four landfills were 
selected, the GAO study is one of the first EJ research (after the Warren County protests) 
that compared the demographics of landfill host communities to state averages. Before EJ 
issues came into the national consciousness in the 1980s, some credible EJ research also 
existed from the 1970s, but these studies were not seen as a response to EJ concerns 
specifically (see Bowen, 2002). 
 In 1987, the United Church of Christ Commission on Racial Justice followed the 
lead of the GAO and found that of all variables considered in its EJ study, race was the 
most significant factor. Following these events and findings, various EJ groups and related 
movements arose across the nation; the West Harlem Environmental Action (WE ACT) in 
New York in 1988, the Indigenous Environmental Network (IEN) in 1990, and the 
Southwest Network for Environmental and Economic Justice (SNEEJ) in New Mexico in 
1990. In the same year, the Congressional Black Caucus- a bipartisan coalition in 
Congress- also started getting involved with environmental justice issues, and the coalition 
presented its findings to the Environmental Protection Agency (EPA) that environmental 
risks was higher for minorities and low-income groups. Traditional environmental 
organizations such as the Sierra Club also began to include EJ concerns in their objectives. 
Because of the environmental racism allegations from EJ groups and researchers, the EPA 




1992, the office of Environmental Equity (later named the Office of Environmental Justice) 
was created within the EPA. Many notable events occurred thereafter including the signing 
of Executive Order 12898 by President Bill Clinton in 1994, which directs federal agencies 
to address the environmental and human health effects of their actions on minority and 
low-income populations. Since 1994, various federal and grassroots programs have been 
developed to remedy or prevent disproportionate environmentally hazardous conditions in 
disadvantaged communities, and some research have focused on the problem(s) of EJ and 
opportunities to find solutions. The issue however is whether these programs have had any 
impact and what the state of EJ is today. Are minorities and the poor still disproportionately 
burdened by pollution or environmentally hazardous conditions? What factors contribute 
to such disproportionate pollution? 
 
Pollution and Environmental Justice in Southeastern United States 
 Georgia, alongside other southeastern states such as Texas, Tennessee, and the 
Carolinas, are considered the source and the heart of both the civil rights movement and 
the grassroots environmental justice movement (Bullard, 1994; Hollifield, 2004). 
According to Bullard (1994), when Dr. Martin Luther King Jr. went to Memphis in 1968, 
he did so on an environmental and economic justice mission, seeking support for striking 
garbage workers who were underpaid and whose basic duties exposed them to dangerous 
environmentally hazardous conditions (p. 2). Georgia has however received scant 
academic research on environmental justice concerns. The US Census Bureau estimates 




2019. This percentage is above the national average of 13.4%. Also, 14.3% of Georgia’s 
population is in poverty (about 3% higher than the national average of persons in poverty). 
In South Carolina, 27% of the population identify as “Black or African American alone” 
in 2019, while 15.3% of the population is in poverty. If race and income are truly significant 
in environmental justice analysis as research has found, Georgia similar to other 
southeastern states should be of interest. Although, extensive research has occurred around 
pollution in Georgia (Gomez, Shafiei, & Johnson, 2011; Johnson, 2015), only a few studies 
specifically focus on the core racial and income issues of environmental justice (Tarrant & 
Cordell, 1999; Porter & Tarrant, 2005). For South Carolina, a few studies have occurred 
on the core issues of income and race in environmental justice (Cutter, Holm & Clark, 
1996; Mitchell, Thomas & Cutter, 1999; Wilson, Rice & Fraser-Rahim, 2011). However, 
other injustices such as gentrification which can occur from environmental quality changes 
is absent from EJ literature on South Carolina. Also, for both states, no EJ research has 
thus far examined the role of location cost consideration of firms or the role of migration 
on issues of EJ, and it is the objective of this dissertation to bridge these gaps.  
 This work extends environmental justice research to the state of Georgia and South 
Carolina which have so far received scant attention in the literature regarding the breadth 
of issues around environmental justice. The rest of this dissertation work is structured as 
follows; In chapter two, I examine the hypothesis of location cost efficiency in Georgia. 
Specifically, I test whether the cost efficiency considerations of polluting firms impact their 




communities. In doing this, I use a logistic regression model to analyze 5,057 observations 
drawn from three decennial census years (1990, 2000, and 2010) for the state of Georgia. 
 In chapter three, I explore the “coming to the nuisance” hypothesis of Banzhaf to 
determine whether poor and minority residents migrated to polluted communities in 
Georgia. In testing this hypothesis, I use a 2-stage least squares model (2-SLS) to analyze 
1618 census tracts in Georgia for census year 2000. 
 In chapter four, I examine the process of gentrification using Greenville, South 
Carolina as a case study. Specifically, I explore the factors contributing to gentrification 
and the consequences of gentrification in Greenville neighborhoods. Research has found 
that environmental quality changes, whether from pollution or other factors, capitalize into 
housing values (Immergluck & Balan, 2018). Research has also found that housing 
affordability is an important cause of gentrification (Dale & Newman, 2009; Immergluck 
& Balan, 2018). Given this, environmental quality changes could impact gentrification 
through housing price changes (Banzhaf & McCormick, 2012), and gentrification can also 
create concerns for environmental injustices. I use a qualitative case study methodology, 
including focus groups and interviews to examine the process and impacts of gentrification. 
 Lastly, in chapter five, I provide conclusions and limitations of the dissertation 










DOES LOCATION COST EFFICIENCY EXPLAIN WHY LOW-INCOME AND 
MINORITY COMMUNITIES ARE DISPROPORTIONATELY EXPOSED TO 
POLLUTION IN GEORGIA? 
 
 This chapter examines the role that location cost efficiency plays in the location of 
toxic facilities in Georgia. It seeks to identify the relationship between the cost factors that 
firms consider in their location choices and where they choose to locate their pollution-
producing facilities. Specifically, this chapter attempts to answer the following primary 
research questions: 
1. Do location cost efficiency considerations of firms impact the local siting of toxic 
facilities? 
2. What cost factors significantly explain any disproportionate location of polluting 
firms? 
Most environmental justice research focuses on the problem of unequal exposure to 
pollution without proffering adequate policy solutions to the problem. The few scholars 
who provide policy recommendations also seem to leave out the role of location cost 
considerations of firms, which is a major component of any firm’s cost function (Bryant, 
1995; Christensen & Drejer, 2005). Some policies enacted to correct disproportionate 
environmental pollution would not be useful if such disproportionate pollution stems from 
firm location cost considerations. For example, the National Environmental Policy Act 
(NEPA) requires federal agencies to conduct environmental impact analyses of their 
activities. Under this Act, only federal agencies are mandated to identify and address 




which requires federal agencies to identify disproportionate human health and 
environmental effects of federal agency activities on minority and low-income populations. 
Federal agencies are not for-profit firms and so, these agencies do not consider location 
costs in their location choices. Federal agencies are mostly located based on need and not 
based on location costs. On the other hand, private, for profit firms must consider such 
costs, but are not included in these federal policies mandating environmental impact 
analyses for new firm locations. 
 This study is therefore important in that if firm location cost is found to have 
significant influence on local pollution distribution. The study will help policy makers to 
design policies that will be effective in ameliorating environmental injustices that are 
associated with firm location efficiency choices. Another importance of this study is that it 
advances firm location theory by applying the theory to EJ problems and testing EJ 
variables that are missing from traditional empirical firm location studies. The study 
therefore shows how firm location theory can be issue specific and how location costs can 
vary based on the issue being studied. In addition, the study fills a gap in race and economic 
class EJ research in Georgia. It analyzes the role of location costs in the EJ race and class 
problem and provides policy recommendations applicable to the polluting impacts that are 









Defining Environmental Justice 
 Since the 1970s, environmental justice (EJ) issues have been viewed from many 
different lenses. While some scholars and agencies define it in terms of distributive justice, 
others define it in terms of procedural justice. According to Schlosberg (2009), the concept 
of justice originates with the theories of John Rawls (1971), where justice is conceptualized 
in terms of the distribution of resources in a society and what are perceived as the “just” 
principles to distribute those resources. Rawls (1971) provided two principles to organize 
a society and its resources. The first principle states that each person in a society is to have 
an equal right and there should be equal liberty for all. Rawls’ second principle holds that 
social and economic inequalities are only allowed if such distribution will give the greatest 
benefit to the least advantaged in a society. However, for the inequality of exposure to 
pollutants or inequality in the siting of toxic sites which is studied in this dissertation, the 
least advantaged in the society are the ones being impacted. Rather than enjoying the 
greatest benefits in an unequal distribution as theorized by Rawls, they enjoy the least 
benefits. Therefore, such activity, decision, or resource allocation that violates the 
distributive principles of Rawls is regarded as unjust. 
 Schlosberg (2009) agreed that environmental justice movements use a wide range 
of conceptions of justice beyond Rawl’s distributional theory. These include the capability 
theory (Sen, 2009) and procedural theory (Tyler, 1990; Rawls, 1999; Solum, 2004). The 
capability theory of Amatyr Sen focuses on the capacities necessary for individuals to fully 




resources are transformed into the abilities of individuals and communities to flourish. 
According to Sen’s capability justice, any action, decision, or policy that limits the 
flourishing or the capability of individuals and communities is unjust, whether that action 
is distributed equally or not. For example, a resource like environmental quality may be 
distributed equally among communities (Rawl’s principle) but the equal distribution may 
not guarantee jobs (such as mining jobs) for some people who need it the most. However, 
an unequal distribution that guarantee jobs should also not limit people’s ability to flourish 
by hurting their health. Sen therefore advocates a distribution that is allocated according to 
need, so that individuals and communities can flourish. 
 Procedural justice emphasizes the fairness in the processes of decision making. 
Using survey data analysis, Tyler (1990) found that citizens attribute legitimacy to people 
in positions of authority when citizens perceive the processes employed by those in 
positions of authority as fair. Such perception also makes citizens comply with law and 
leads to outcomes of trust, satisfaction, and cooperation between citizens and power 
holders. Regarding environmental justice, citizens consider the level of participation in 
decision-making about environmental outcomes as necessary in a just process (EPA 
Region IV, 2010). Procedural justice therefore emphasizes the ability of groups and 
communities to effectively utilize their voice in social distribution decisions. When all 
groups can participate in societal decision making around the distribution of resources, 
then, that distribution is considered procedurally just. 
 The EPA views environmental justice from a procedural justice lens. This is 




involvement of all people regardless of race, color, culture, national origin, income, and 
educational levels with respect to the development, implementation, and enforcement of 
protective environmental laws, regulations, and policies.”1 Nonetheless, the three theories 
of justice are intertwined. Participation in policy decisions could influence the distribution 
of resources in a society, and the distribution in turn can influence the capability or the 
flourishing of individuals. For example, by stating that the goal of environmental justice 
will be achieved when people enjoy the same degree of protection from environmental and 
health hazards (distribution), and when they have equal access to the decision-making 
process about a healthy environment (participation), the EPA seems to understand the 
interrelationship between distributive and procedural justice. For this study therefore, 
environmental justice is understood as all these elements: distributive, capability, and 
procedural justice. 
Firm Location Choice and Environmental Justice 
 A significant number of studies have examined the correlation between firm 
location choices and the distribution of environmental pollution. Exploring the location of 
solid waste sites in Houston Texas, Bullard (1983) found that 80% of the incinerators in 
the city, 66.7% of the mini-incinerators, and 100% of the city landfills were in 
predominantly Black neighborhoods. Prompted by the 1982 Warren County sit-in protests, 
the United States General Accounting Office (GAO) in 1983 conducted a national EJ study 






examined were in communities where African Americans made up at least twenty-six 
percent of the population, and whose family incomes were below the poverty level. The 
United Church of Christ (1987) in its national report on toxic wastes and race also found 
evidence of a disproportionate location of toxic waste sites in disadvantaged communities. 
Goldman (1994) examined sixty-four studies focused on environmental disparities of 
exposure to various kinds of environmental pollution. Sixty-three of those studies found 
environmental disparities either by race or income. In Goldman’s review, race was a more 
common discriminating factor across the studies than income. Many of the studies showed 
racial discrimination in the siting of waste and other hazardous facilities. Using census 
tract-level data, Anderton et al. (1994) reached different conclusions. Their results show 
no statistically significant differences between the racial or ethnic composition of census 
tracts containing commercial hazardous wastes and those without hazardous wastes. This 
led the researchers to conclude that race is not a factor in siting decisions, and that some 
race correlation found by other researchers may be a function of income. 
 Downey and Hawkins (2008) revisited the question of race and found that Black, 
White, and Hispanic households with similar incomes live in neighborhoods of dissimilar 
environmental quality. In addition, they found that the association between household 
income level and neighborhood hazard levels varies according to neighborhood and 
household racial composition. An increase in neighborhood and household income level is 
more strongly associated with declining hazard levels in Black neighborhoods and 




found evidence of unequal environmental risks by race and income, more recent studies 
have found more nuanced results. 
 According to Wolverton (2009), many of the studies that found evidence of racial 
and income discrimination in firm location choice only consider contemporary socio-
economic characteristics rather than matching their analysis to the socioeconomic 
characteristics of the location at the time of firm siting. Bowen (2002) also reviewed the 
scientific merit of many of the EJ studies in the 70s and 80s and concluded that many of 
these studies lack adequate scientific merit. For example, Bowen does not consider the 
Bullard (1983) study scientific research because the method of selecting the hazardous sites 
in the study was not clear, and there is an issue of time misalignment: the time of siting of 
polluting facilities does not align with the time of the socioeconomic variables that Bullard 
analyzed. 
 The 1983 GAO study has the same issue of the appearance of arbitrary sample 
selection of four large offsite landfills. The study also does not compare the landfill host 
communities with non-host communities. The study simply describes the demographics of 
the landfill host communities and compared them to state averages. Besides that, the GAO 
study used zip-code level data which, from a scientific research point of view, is too large 
of a geographic area for this type of study and could lead to erroneous inferences 
(Monmonier, 1994; Bowen, 2002). That is probably why the study by Anderton et al. 
(1994) which used a smaller geographic area (census tract) found substantially different 
results. Some studies that considered EJ correlations and socioeconomic characteristics at 




economic correlation with pollution in Bullard’s study developed after the siting of 
facilities rather than at the time of siting. Been also found that the 1983 GAO data still 
shows evidence of environmental inequity when analyzed at the time of siting. Downey et 
al. (2008) likewise found that residential segregation and racial income inequality are 
relatively poor predictors of environmental inequality outcomes. The evidence of socio-
economic correlation in environmental justice is therefore mixed when analyzed at the time 
of siting. 
 Besides matching environmental justice analysis to socioeconomic characteristics 
at the time of siting and other scientific merit issues discussed above, Wolverton (2009) 
also noted that most environmental justice research on firm location leaves out traditional 
cost constraints that impact location choice of firms. Wolverton argues that in place of 
these other important firm choice constraints is an exclusive focus on socio-economic 
characteristics such as income, race, residential segregation, etc. which are core EJ 
variables. Rather than focusing on only core EJ variables, Wolverton married the EJ 
variables with the traditional cost constraints such as labor costs, transportation costs, etc. 
which are usually considered in firm location cost analysis. Examining the location choices 
of manufacturing plants in Texas, Wolverton (2009) found some evidence supporting the 
hypothesis of firm location cost considerations in the disproportionate pollution problem. 
 In the spirit of Wolverton, this chapter also combines socioeconomic EJ variables 
with traditional location cost variables in an analysis of environmental justice in the state 
of Georgia. However, there are important differences between this study and Wolverton’s. 




years, this analysis includes all Toxic Release Inventory (TRI) plants existing in Georgia 
for all decennial census years after 1982 when EJ became a national issue in the US. 
Pollution is not limited to manufacturing plants, so, all toxic chemical emitting plants in 
Georgia that report to the TRI database are included in this analysis. Also, there are 
important differences between Wolverton’s method of analysis and the method employed 
in this study which will be explained in detail in the methodology section. The most notable 
difference is the inclusion of interaction models testing various interactions between 
location cost variables in their relationship with the siting of polluting plants. 
 
Firm Location Theory 
 Economic theory holds that a profit maximizing firm will make such decisions that 
will minimize its costs and maximize its profit. The decision on where to locate is no 
different. In choosing where to locate, firms consider factors such as access to and cost of 
land, labor, transportation networks, along with access to other firms in their supply 
chain(s) (Banzhaf, 2011). Pollution-producing firms also consider local regulations and 
public opinion in their location choices (Walsh & O'Leary, 2002). Local regulations 
include the conditions set by cities, towns, counties, and states, which can act as an 
incentive or disincentive to the siting of polluting facilities in communities. For example, 
in Georgia, the Department of Natural Resources’ Environmental Protection Division 
(EPD) administers and enforces both the hazardous and solid (nonhazardous) waste landfill 
requirements in the state. However, in developing the statewide solid waste management 




Environmental Facilities Authority (GEFA). Although these are state agencies, local 
governments in Georgia can develop their own solid waste management plans or be 
included in a comprehensive solid waste management plan, with the DCA setting the 
minimum planning standards for all local governments to follow. Such standards and any 
additional regulations by local governments to prevent pollution can act as an incentive or 
disincentive to private waste management or toxic plants to locate in Georgia. 
 Public opinion refers to the perception of the community regarding the siting of 
polluting facilities in their community (a similar idea to Hamilton’s “collective action”). 
According to Walsh & O'Leary (2002), the two most important questions to ask when 
deciding on a waste site location is whether regulatory agencies will approve the location 
and whether the public will accept it. Problems related to Not In My Backyard (NIMBY) 
sentiments can lead to wasted investments. Blair and Premus (1987) in their review of 
factors that are important in location choices also found that although traditional factors 
(such as land, labor, raw materials, etc.) are still important in location choices, their 
dominance has been reduced as productivity, education, taxes, and community attitude 
towards the business are increasingly important. 
 Based on the firm location theory, it is assumed that firms locate their pollution-
producing facilities based on economic factors that maximize their profits. However, 
Hamilton (1995) noted that the economic factors considered by firms are often correlated 
with EJ factors. For example, a firm may be attracted to a low-income community because 
of availability and access to low-wage labor or inexpensive land. So, if the firms who use 




will host more polluters than others. Also, if certain racial groups are more commonly 
associated with certain kinds of jobs or tend to be in jobs that are relatively unskilled, then 
such communities may wind up attracting polluters, not essentially because the polluters 
discriminate against these groups, but because the polluters are interested in low-wage 




 To analyze the research questions about the location cost of firms and the 
relationship to the distribution of local pollution, secondary data on toxic firm location and 
cost factors that firms consider in their location choices were collected. Communities in 
Georgia (indicated by census tracts) are the primary unit of analysis. The data was collected 
from various sources including the Toxic Release Inventory (TRI) database of the EPA, 
the U.S Census of Population and Housing, the active voter database of the Georgia 
Secretary of State Office, and the Esri Geographic Information System database. The 
dependent variable is the existence of a polluting facility in a community (variable 
LOCATE which is coded “1” if a census tract hosts at least one TRI facility, and “0” if it 
does not host any) and is defined in significant detail in the “Variable Description and Data 
Limitations” section. The independent variables are the location cost factors that are 
hypothesized to influence the distribution of pollution. 
 The data is at the census tract level, and the location cost factors are in two 




and EJ socioeconomic cost factors. The socioeconomic factors included in this analysis are 
income, poverty level, population size, the level of collective action, race, the percent of 
foreign-born citizens, and community type; whether urban or rural. All these variables are 
also defined in significant detail in the “Variable Description and Data Limitations” 
section. 
 Since this chapter seeks to analyze the impact of firm cost factors and 
socioeconomic variables on a dichotomous dependent variable, a binomial logistic 
regression is appropriate. This method is different from Wolverton’s analysis. While I use 
a binary logit model, Wolverton used a multiple-choice conditional logit model. The binary 
logit model is useful in that it compares communities hosting toxic facilities to non-host 
communities, measuring the likelihood of a community to host such facilities. A binary 
logit model is used to describe and explain the relationship between a binary dependent 
variable and one or more independent variables. The independent variables can be nominal, 
ordinal, interval, or ratio-level variables. The binary logistic regression assumes that the 
relationship between the (log odds of the) dependent variable and the predictors is linear. 
It also assumes there are no outliers in the data, and that predictor variables are not highly 
correlated (Lattin, Carroll, & Green 2003). A linear regression model also assumes that all 
the variables in the model are multivariate normal, where model residuals are independent 
of each other, exhibiting little or no autocorrelation in the data. These models also assume 
the variances of the residuals are constant across the data. Logit models are models of 





Log(p/1-p) =β0+β1X1+β2X2+…βnXn……………………………………………. (Equation 1) 
where, p is the probability of an event, βi are regression coefficients, and the 
Xi are independent variables (Huang & Moon, 2013; Sperandei, 2014). 
 
 An advantage of a regression analysis is that it helps to understand the relative 
influence of each predictor in the model. That is, one can know the effect of one variable 
(say the cost of land) on the dependent variable when other variables are not changing. 
Regression analysis also helps to understand the proportion of changes in the dependent 
variable that is explained by the predictors. A logit model will therefore help verify what 
cost factors increase the likelihood of polluting firms to locate in a community. 
 Another difference between this research and previous studies is the test of 
interaction models. This type of models allows for the test of dependencies among 
variables. For example, the effect of X1 on Log(p/1-p) may depend on the size of X2. Such 
models potentially give more information about the interrelationship among variables. 
 
The Logistic Regression Model 
Log(p/1-p)i,j = b0 + b1*PROPVALUEi,j + b2*LABWAGEi,j + b3*PCTLABFORCEi,j +  
  b4*PCTHGHSCHi,j + b5*TRANSDISTi,j + b6*URBANi,j +   
  b7*MEDINCOMEi,j + b8*PCTPOORi,j + b9*POPSIZEi,j +   
  b10*PCTWHITEi,j + b11*PCTBLACKi,j +  b12*PCTAMINDi,j +   
  b13*PCTASIANi,j +b14*PCTHAWAIIANi,j + b15*PCTFOREIGNi,j +  
  b16*PCTVOTERi,j + ε    … (Model 2.1) 
 
where p = probability (LOCATE=1). That is, p is the probability that a TRI 







Variable Description and Data Limitations 
Dependent Variable: The Likelihood That a Community Hosts a TRI Facility 
 Although there are various definitions of a community, MacQueen et al. (2001) 
defined a community as a group of people with diverse characteristics who are linked by 
social ties, share common perspectives, and engage in joint action in geographical locations 
or settings. The geographical dimension of the definition makes it possible for people 
within a city, county, state, census tract, or even zip code to be called a community. 
However, given that using large geographical areas for EJ data analysis can give erroneous 
results (Anderton et al., 1994; Bowen, 2002), for this research, I chose Georgia census 
tracts as indicators of Georgia communities. The dependent variable LOCATE is measured 
by whether a census tract hosts a TRI facility. A host census tract is any census tract within 
0.5 miles of a TRI facility2. The dependent variable is therefore a dichotomous variable 
that is coded “1” if a census tract is within 0.5 miles of a TRI facility, and “0” otherwise. 
In the logistic regression model therefore, the dependent variable is the likelihood that a 
community hosts a TRI facility. TRI facilities are facilities that release toxic chemicals into 
the environment. The Toxic Release Inventory (TRI) is a database of the EPA that collects 
information on toxic chemical releases that are being used, manufactured, treated, 
transported, or released into the environment by industrial and federal facilities. It also 
contains information on the pollution prevention activities of those facilities. 
 
2 The 0.5 miles distance measure to determine host census tract was based on a sensitivity analysis of the 




 The TRI database can be accessed electronically from the EPA website, I 
downloaded the 1990, 2000, and 2010 TRI data for the state of Georgia from the website. 
According to the EPA, the TRI program was created by Section 313 of the Emergency 
Planning and Community Right-to-Know Act (EPCRA) to support informed decision 
making by communities, government agencies, companies, and non-governmental 
organizations.3 The chemical releases covered by the TRI include those that cause cancer 
or other chronic human health effects, adverse acute human health effects, and adverse 
environmental effects. There is currently a total of 767 chemicals individually listed in the 
TRI and 33 chemical categories. Both industrial and federal facilities submit reports to the 
TRI, however, submission is only mandated for industries in specific sectors including 
manufacturing, mining, and electric power generation. Also, only federal and industrial 
facilities that employ 10 or more full-time (or equivalent) employees, and manufacture, 
processes, or use a TRI listed chemical in quantities that are above given thresholds, are 
mandated to submit reports to the TRI. In other words, facilities that release toxic chemicals 
that are less than given thresholds or are not in the required industries could decide to not 
submit reports to the TRI. This creates a challenge for data collection and analysis since it 
is likely that some facilities with toxic chemical releases do not submit reports to the TRI. 
It is also possible that some facilities that submit reports do it inconsistently (a facility may 
submit a report one year but fail to do so another year if it released less than given 








for the analysis of toxic chemical releases across the country because it affords each 
community the opportunity to easily access information about toxic releases in its environs. 
Besides, industries and federal facilities whose chemical releases pose risks to human and 
environmental health are the ones mandated to submit reports.4 Given this, the TRI remains 
a go-to database for academic researchers, private institutions, and public agencies for 
information on toxic chemical sites and chemical releases (see Mitchell, et al., 2018; Ash 
& Fetter, 2004; Banzhaf & Walsh, 2005). 
 According to the EPA, a "release" of a chemical means that it is emitted to the air 
or water or placed in some type of land disposal.5 The pollution considered here therefore 
includes air, land, and water pollution. The presence of a TRI facility is a useful indicator 
of pollution in a community because rather than focusing on just one chemical or a few 
pollutants, the TRI report contains facilities with diverse types of toxic chemical releases 
that pollute the environment more broadly and pose risks to human health. 
The Independent Variables: Location Cost Factors 
Land Cost: The land cost variable is measured by the average property value for all owner-
occupied housing in each census tract, PROPVALUE. Average property value is a useful 
proxy for land cost because housing value is associated with the price per acre of land 
regardless of whether the land is used for residential or industrial purposes (Wolverton, 








likelihood that a profit-maximizing (polluting) firm will choose this location (i.e., a 
negative relationship, [-] PROPVALUE). 
Labor Cost: Wolverton (2009) captured the cost of labor with three variables; the price of 
labor, the availability of labor, and the quality of labor. For this study, the price of labor 
is measured by the aggregate wage or salary income per census tract, LABWAGE. The 
hypothesis for this relationship is the higher the price of labor in a census tract, the lower 
the likelihood that a firm will locate in that community (i.e. [-] LABWAGE). The 
availability of labor is measured by the percent of the civilian population in the labor force 
for each census tract, PCTLABFORCE. The higher the supply of labor, the lower its price 
which generally means a higher likelihood for a polluting firm to locate in communities 
with a large supply of labor. Therefore, a positive relationship is expected between [+] 
PCTLABFORCE and the dependent variable. Also, if labor supply simply equates to labor 
availability without a price dimension, ceteris paribus, firms will be attracted to locations 
where labor availability is robust for their operations whether the price is high or not. 
Additionally, if the labor supply and the quality of labor are both high, firms may be 
attracted to locate in a community with both characteristics. These potential relationships 
highlight the possibility of interactions among these variables. 
Education is an important indicator of labor quality and this paper assumes that 
higher education improves labor quality. The quality of labor is therefore measured by the 
percent of the population 18 years and older with at least a high school diploma, 
PCTHGHSCH. Although, the legal age for full-time employment in the United States is 




research because the Fair Labor Standards Act (FLSA) prohibits persons under 18 years of 
age from working in hazardous occupations, which this research is focused on. For labor 
quality, the hypothesis is that higher labor quality in a community will increase the price 
of labor which means a lower likelihood for polluting firms to locate in the community. 
Also, according to EJ sentiments, educated communities are less likely to attract polluters 
since they are presumed to be more aware and active in deterring polluters. A negative 
relationship is therefore expected between labor quality [-] PCTHGHSCH and the 
dependent variable. The implication of all these relationships is that low-wage and less-
educated communities are expected to experience higher pollution, whereas low labor 
supply communities could attract or deter polluting firms depending on the quality and 
price of labor. 
Transportation Cost: Blair and Premus (1987) state that economists initially viewed 
location choice as a transportation cost-minimization problem (p.72). That is, the best 
location for a firm is viewed as that which minimized the combined cost of transporting 
raw materials to the firm and of transporting output from the plant to the market. Since the 
unit of analysis in this chapter are census tracts rather than specific firms, the distance of 
each census tract to the nearest transportation terminal, TRANSDIST is used to capture 
transportation costs. The transportation terminals included here are ferry terminals, public 
transport stops, and railway stations. The assumption is that firms do not only ship raw 
materials and outputs, but also use public transport and railways to transport their products. 
Longer distance of a census tract to the nearest transportation terminal indicates higher 




commercial hazardous waste treatment are some of the industries required to submit toxic 
release reports to the TRI. Most of these industries have transportation costs included in 
their cost structures. The farther a firm is from a transportation terminal, it is generally 
expected that the higher will be its transportation costs. Therefore, the hypothesis here is 
that the higher the transportation cost, the lower the likelihood that polluting firms will 
locate in a census tract. 
 Given this, a negative relationship is expected between transportation costs and the 
likelihood that polluting firms will locate in a census tract (i.e. [-] TRANSDIST). Although 
transportation costs are important in location decisions, Blair and Premus (1987) agree that 
firms today consider different tradeoffs between transportation and other costs in making 
location choices. For example, a location that provides low-wage labor may be chosen 
regardless of higher transportation cost if the cost saving from wages will offset additional 
transportation costs. These relationships highlight a potential interaction effect between 
transportation cost (TRANSDIST) and other input costs, and those interactions will be 
examined in this study. 
Income: The median income of each census tract, MEDINCOME tests the willingness to 
pay (WTP) hypothesis of Hamilton (1995) and Banzhaf (2011). The hypothesis states that 
low-income communities are more exposed to pollution because of their lower willingness 
to pay to avoid pollution (or the low valuation they place on environmental quality which 
results in a lower demand for monetary compensation for allowing pollution in their 
communities). In other words, because of the low WTP of low-income communities, it 




income/high WTP communities. Given this, a negative relationship is expected between 
income and the likelihood of polluting firms to locate in these communities (i.e. [-] 
MEDINCOME). 
Poverty Level: Apart from income, the level of poverty in communities may also affect the 
distribution of pollution. A community may be a low-income community, but that does not 
mean that the community is poor. A community’s average income may be low, but the 
percent of persons living below the poverty level may also be low. Given the importance 
of including this variable, the percent of persons in a census tract living below the federal 
poverty line, PCTPOOR is therefore included in the analysis. The hypothesis is that the 
poorer a community is, the higher the likelihood that polluting firms will locate there since 
poor communities will have a lower WTP for deterring pollution (i.e. [+] PCTPOOR). 
Population Size: The total population size of a community may influence firm location 
choice. Large population size can indicate access to larger markets (Campbell & 
Hopenhayn, 2005), but it can also mean a larger number of persons affected by pollution 
(Wolverton, 2009). The greater the potential for individuals and communities to be 
negatively impacted by pollution outcomes, the larger are the possible compensation costs 
for a firm in the event of a lawsuit. From the perspective of EJ cost analysis, which is the 
focus of this chapter, population size, POPSIZE is expected to have a negative relationship 
with polluting firm location (i.e. [-] POPSIZE). That is, a higher potential compensation 
cost resulting from high population density will reduce the likelihood that a polluting firm 




Collective Action: The hypothesis of Hamilton and Banzhaf that communities that are less 
engaged in collective action are more exposed to pollution is examined here. The percent 
of active voters in a census tract, VOTER, is used to capture collective action. The percent 
of active voters (defined as the ratio of total number of voters in November elections to the 
total number of registered voters multiplied by 100) is available at the county level from 
the Georgia Secretary of State’s Office, but because this chapter analysis is at the census 
tract level, the percent of active voters is calculated as follows: 
𝑉𝑂𝑇𝐸𝑅 =
    
      
 * Percent of active voter in County 
The percent of active voters at the county level is weighted by the proportion of census 
tract population to county population to proxy for the percent of active voters at the census 
tract level. From the lens of the capability theory of justice, voting rights is a capability. 
Through voting rights, people can improve their capabilities and/or vote against policies 
that limit their capabilities. Voting is a form of collective action and so serves as a valid 
measure of collective action. A higher percent of active voters in a census tract is expected 
to deter polluting firms from locating in these communities since the potential for collective 
action signals higher cost to the firm. A polluting firm will prefer to locate in a community 
with a lower probability of collective action, hence [-] VOTER is expected. 
Race: Race in this study is defined by the percent of population that are White 
(PCTWHITE), Black (PCTBLACK), American Indian (PCTAMIND), Asian 
(PCTASIAN), and Hawaiian (PCTHAWAIIAN). The percent of the population that are 
non-white, PCTNONWHT is also included in a separate model to test the location pattern 




PCTWHITE (-), PCTBLACK (+), PCTAMIND (+), PCTASIAN (+), PCTHAWAIIAN 
(+), and PCTNONWHT (+) since minorities are expected to attract polluting firms more 
than whites. 
Percent of Foreign-Born Citizens: The percent of the population that are foreign born, 
PCTFOREIGN, is also a category of minority groups. Communities with a higher 
percentage of foreign-born individuals are expected to attract more polluting firms, [+] 
PCTFOREIGN. 
Community Type: Whether a community is predominantly rural or urban can impact 
location choice. Profit maximizing firms will choose to locate in urban areas if it is more 
profitable to do so whether because of market proximity or other variables that are profit 
maximizing. In terms of EJ concerns, rural areas and inner cities are more susceptible to 
pollution and pollution impacts than other areas (Bullard, 1994; Farber, 1998; Pulido, 
2000). Therefore, an indicator variable, URBAN, showing whether a census tract is 
predominantly urban or rural is included in the data set. Data on urban and rural population 
by census tract was downloaded from the US Census of Population. If more than fifty 
percent of the population of a census tract is in an urban area, the variable URBAN takes 
the value of 1, and 0 otherwise. Census tracts that are predominantly urban are expected to 
attract less polluters (i.e. [-] URBAN). 
Study Period: Although EJ concerns began in the early 80s and early research such as the 
GAO study used 1980 census data, at this time, TRI data is available from 1987 to 2018 
and so the earliest census/TRI data year that can be included in this study is 1990. All 




years are important not only because of data availability but also because of notable 
policies on EJ concerns. 1990 is the decennial census year before Executive Order 12898 
was signed, while the other two census years come after this Executive Order. Also, 2010 
is the year when the Environmental Protection Agency (EPA) established environmental 
justice as an agency-wide priority. The EPA did this under the leadership of Lisa P. Jackson 
who was the first African American to hold a position as an administrator of the United 
States EPA and she served from 2009 to 2013. In Georgia, the Atlanta BeltLine project 
which is projected to clean up 1,100 acres of contaminated industrial sites and reuse them 
for public purposes6 was formed in 2005 even though the idea began in 1999. The data 
years considered in this analysis cover years that include a range of major EJ milestones 
not only at the federal level but also the state level. However, one study limitation, due to 
inaccessible voter data for 1990 (to account for the “collective action” variable), 
constrained the full analysis to the data years of 2000 and 2010. Nevertheless, I also 
conducted the full analysis with all three decennial census year data (1990, 2000, and 2010) 
without the variable- VOTER. 
 
Data Presentation, Analysis, and Results 
 Figure 2.1 shows the census tracts in Georgia that host TRI facilities. There are 
1618 census tracts in Georgia for census year 2000 and 654 of these tracts are within 0.5 
miles of a TRI facility. For 2010, there are 1,969 census tracts and 653 of these are within 






reveal the types of firms that release toxic chemicals in Georgia. As seen in Figure 2.2, the 
industry sectors vary, and TRI firms are not limited to waste facilities or the waste 
management sector. The variety of industry sectors represented provides further study 
validity for the inclusion of conventional input and transportation location cost factors, 
rather than a focus on only EJ factors. 
 














Figure 2.2: TRI Facilities by Industry in Georgia 
 
 Below, Table 2.1 illustrates logistic regression results for Model 2.1. All 
independent variables in the logistic regression, except binary variables, were adjusted to 
the same scale (i.e., variables were standardized by deducting the mean from each variable 
value and then dividing by the standard deviation). This generally allows for the relative 
importance of variables to be easily compared. It will be erroneous to compare the 
coefficient of a variable measured in millions of dollars to a variable measured in 
percentage terms. The measurement scales of binary variables were not adjusted since they 
are essentially nominal variables. As seen in Table 2.1, PROPVALUE, LABWAGE, 
PCTLABFORCE, PCTHGHSCH, TRANSDIST, URBAN, MEDINCOME, PCTPOOR, 
POPSIZE, and PCTFOREIGN all appear to have a significant relationship (p < 5%) with 




Table 2.1: Logistic Regression Results Testing the Effect of Cost and EJ Factors on 
 TRI Facility Location Choices in Georgia Using 2000 and 2010 Data Only 
  Coefficients Coefficients Including 
YEAR Effects 
PROPVALUE -0.206*** -0.16** 
LABWAGE -0.234** -0.245** 
PCTLABFORCE -0.145** -0.042 
PCTHGHSCH -0.141** -0.851*** 
TRANSDIST -0.112*** -0.116*** 
URBAN 0.327*** 0.389*** 
MEDINCOME -0.262*** -0.262*** 
PCTPOOR 0.165** 0.13** 
POPSIZE 0.497*** 0.491*** 
PCTWHITE 0.201 0.23* 
PCTBLACK -0.035 -0.013 
PCTAMIND 0.047 0.05 
PCTASIAN -0.064 -0.042 
PCTHAWAIIAN 0.003 0.007 
PCTFOREIGN 0.132** 0.086 
PCTVOTER -0.078* -0.033 
LANDSIZE_ACRES -0.043 -0.048 
2010 n/a -1.629*** 
Constant -0.854*** -0.009 
*** = p < 1%, ** = p < 5%, * = p < 10% 
 
 The negative coefficient of PROPVALUE reveals that communities with lower 
land costs experience a higher probability that polluting firms will locate in these localities. 
This confirms the hypothesis that polluting firms are more likely to locate in communities 
with less expensive land. A negative sign on the LABWAGE coefficient also confirms the 
hypothesis that lower labor cost increases the likelihood that polluting firms will locate in 
a community. The variable PCTLABFORCE also has a negative coefficient, which means 




firms will locate. Location theory expects that when communities have larger number of 
people willing and available to work, wages will be low because of competition among 
potential workers for available jobs. Firms will therefore be attracted to such communities 
because of low labor wages that will reduce their cost. The negative PCTLABFORCE 
coefficient however shows a different relationship that communities that have larger 
number of people willing to work are less likely to attract polluting firms. As explained in 
the methodology section, this may be due to possible interactions between variables, and 
Figure 2.4 confirms an interaction between the availability of labor (PCTLABFORCE) and 
the price of labor (LABWAGE). 
 The negative coefficient on PCTHGHSCH in Table 2.1 means that communities 
with lower quality labor or less educated communities are more likely to host polluting 
firms. The TRANSDIST variable coefficient also confirms that lower transportation cost, 
as measured by distance, increases the likelihood that polluting firms will locate within a 
community. These results support many of the relationships explored related to input costs 
and firm location theory. 
The next set of variables in Table 2.1 delve into the Environmental Justice side of 
this model. The significant positive coefficient of URBAN shows that predominantly urban 
communities are more likely to host toxic facilities than rural communities, and this is 
contrary to EJ hypothesis. The statistically significant coefficients of MEDINCOME and 
PCTPOOR support the hypothesis that low-income and poor communities are more likely 
to host toxic facilities. The significant positive coefficient on population size (POPSIZE) 




population. However, it does support traditional location choice hypotheses that firms 
prefer to locate in areas where they have larger markets, in general, if population size is 
taken to represent market size. Although the percent of the population that are foreign-
born, PCTFOREIGN, was significant as seen from the ‘Coefficients’ column in Table 2.1, 
its significance faded when a year-fixed effect model was estimated (see ‘Coefficients 
Including YEAR Effects’ column in Table 2.1). The negative significant coefficient on the 
2010 variable in the fixed-effect model shows that on average, the likelihood of toxic 
facilities to locate in Georgia communities in 2010 was less than in the year 2000. 
Race (PCTWHITE, PCTBLACK, etc.) was not significant in explaining the 
likelihood of toxic firms to locate in communities. When all non-white populations were 
summed for each community and their percent calculated as the variable, PCTNONWHT, 
the sign of the coefficient is still inconsistent with EJ hypothesis (see Table 2.3). Rather 
than attracting more polluters as EJ hypothesis suggests, results in Table 2.3 shows that 
non-white communities attract less polluters. 
 Table 2.1 only shows model results for the relationship between the independent 
variables (input costs, transportation cost, and EJ socioeconomic characteristics) and 
whether a census tract hosted a TRI facility in 2000 and 2010. It does not match the 
independent variables to the time of siting of the TRI facility. In other words, a TRI facility 
existing in a census tract in the year 2000 does not mean that the TRI facility was 
established in the year 2000. It only means that the facility was established on or before 
2000. Therefore, it cannot be concluded from the results in Table 2.1 that the polluting 




the communities tested. To test for causal effects requires verifying that X (the independent 
variables) comes before Y (the dependent variable). With respect to this chapter, this means 
ensuring that the input costs and socioeconomic factors analyzed occurred before (or at the 
time of) the siting of the TRI facilities.  
To match these independent variables to the establishment year of the TRI facilities, 
a database of companies in Georgia that were established in years 2000 and 2010 was 
downloaded from ReferenceUSA. ReferenceUSA is an Infogroup company that provides 
business and consumer data to library patrons. The TRI database does not record the 
establishment years of the facilities that self-report their information. I took facilities in the 
TRI database for the years 2000 and 2010 and attempted to match them with the 
ReferenceUSA database to obtain firm establishment years. Only four facilities from the 
TRI database were established in 2000 and none was established in the year 2010. There 
are some limitations to the ReferenceUSA database and the ability to match firms. First, it 
is possible that not all companies established in Georgia are recorded in the ReferenceUSA 
database. Also, the TRI database does not only include companies, but all facilities that 
emit pollutants above EPA-given threshold levels, including federal, state, and city owned 
facilities. Some facilities may therefore be missing in the ReferenceUSA database. In 
addition, company names and addresses in both databases may not tally word for word. 
For example, a street address recorded as 1615 Johnson Rd NW in the TRI database is 
recorded as 1615 Johnson Road in the ReferenceUSA database. Likewise, some companies 
with matching names in both databases do not have matching addresses, making it difficult 




emitting pollutants in the TRI database. Given these data quality issues with the 
establishment years, and the fact that four data points are too small for a logistic regression 
analysis, the relationship of the variables at the time of siting could not be examined. The 
absence of establishment years also makes it impossible to ascertain whether there is a pre-
existing TRI facility in a community before a new, additional TRI facility locates there. 
So, the impact of factors such as community attitude towards the siting of toxic facilities, 
zoning restrictions, or agglomeration economies for which TRI pre-existence would have 
proxied for could not be measured. Since a causal effect cannot be verified, it can only be 
said that there is a statistically significant relationship between the input costs, 
transportation costs, and community socioeconomic factors and the location of toxic 
facilities. 
 Given that PCTVOTER is not significant in Table 2.1, Table 2.2 shows the result 
when the three decennial census years, 1990, 2000 and 2010 were analyzed, but excludes 
PCTVOTER since PCTVOTER is the only variable missing from 1990 data. Results in 
Table 2.2 are mostly consistent with Table 2.1, but in addition, PCTAMIND is now 
significant showing that toxic facilities are more likely to locate in communities with higher 
percent of American Indians. The year-fixed model results also show that on average, there 
were less toxic facilities in Georgia in 2010 than in 1990. The likelihood of toxic firms to 






Table 2.2: Logistic Regression Results Testing the Effect of Cost and EJ Factors on TRI 
Facility Location Choices in Georgia for 1990, 2000, and 2010. 
  Coefficients Coefficients 
Including YEAR 
Effects 
PROPVALUE -0.256*** -0.16** 
LABWAGE -0.235** -0.273*** 
PCTLABFORCE -0.147*** -0.125** 
PCTHGHSCH -0.111*** -0.794*** 
TRANSDIST -0.129*** -0.137*** 
URBAN 0.392*** 0.489*** 
MEDINCOME -0.285*** -0.263*** 
PCTPOOR 0.156*** 0.067 
POPSIZE 0.47*** 0.5*** 
PCTWHITE 0.174 0.2* 
PCTBLACK -0.075 -0.053 
PCTAMIND 0.062** 0.068** 
PCTASIAN -0.043 -0.037 
PCTHAWAIIAN -0.01 -0.001 
PCTFOREIGN 0.094** 0.08 
LANDSIZE_ACRES -0.127*** -0.129*** 
2000 n/a 0.132 
2010 n/a -1.444*** 
Constant -0.809*** -0.353*** 
*** = p < 1%, ** = p < 5%, * = p < 10% 
 
 A third model that sums all the non-white race into one, PCTNONWHT and 
excludes the PCTWHITE variable was also tested (see Table 2.3). The negative and 
significant PCTNONWHT coefficient in Table 2.3 still does not show disproportionate 
exposure of minorities in Georgia. Rather, it shows that higher minority population is 
correlated with lower likelihood of polluting firms to locate. Although PCTPOOR is not 
statistically significant in the year-fixed model in Table 2.3, it became significant (p < 1%) 
when MEDINCOME was excluded from the model (see Table 2.4), showing that poor 




Table 2.3: Logit Model Results for 1990, 2000, and 2010 with PCTNONWHT 
  Coefficients Coefficients Including 
YEAR Effects 
PROPVALUE -0.256*** -0.162** 
LABWAGE -0.233** -0.271*** 
PCTLABFORCE -0.139*** -0.109 
PCTHGHSCH -0.098*** -0.767*** 
TRANSDIST -0.125*** -0.133*** 
URBAN 0.377*** 0.472*** 
MEDINCOME -0.285*** -0.264*** 
PCTPOOR 0.156*** 0.068 
POPSIZE 0.462*** 0.491*** 
PCTNONWHT -0.232*** -0.234*** 
PCTFOREIGN 0.059* 0.044 
LANDSIZE_ACRES -0.125*** -0.126*** 
2000 n/a 0.146 
2010 n/a -1.408*** 
Constant -0.795*** -0.357*** 












LABWAGE -0.384*** -0.408*** 
PCTLABFORCE -0.112*** -0.101 
PCTHGHSCH -0.081** -0.76*** 
TRANSDIST -0.126*** -0.134*** 
URBAN 0.362*** 0.458*** 
PCTPOOR 0.25*** 0.152*** 
POPSIZE 0.538*** 0.559*** 
PCTNONWHT -0.226*** -0.227*** 
PCTFOREIGN 0.063* 0.052 
LANDSIZE_ACRES -0.124*** -0.125*** 
2000 n/a 0.102 
2010 n/a -1.458*** 
Constant -0.784*** -0.313** 








Table 2.5: Logit Model Results for 1990, 2000, and 2010 Excluding PCTPOOR. 
  Coefficients Coefficients 
Including YEAR 
Effects 
PROPVALUE -0.24*** -0.15** 
LABWAGE -0.182** -0.253*** 
PCTLABFORCE -0.162*** -0.12* 
PCTHGHSCH -0.118*** -0.816*** 
TRANSDIST -0.126*** -0.134*** 
URBAN 0.407*** 0.494*** 
MEDINCOME -0.433*** -0.319*** 
POPSIZE 0.415*** 0.474*** 
PCTNONWHT -0.195*** -0.219*** 
PCTFOREIGN 0.06* 0.043 
LANDSIZE_ACRES -0.121*** -0.123*** 
2000 n/a 0.142 
2010 n/a -1.502*** 
Constant -0.818*** -0.335** 
*** = p < 1%, ** = p < 5%, * = p < 10% 
 
 Table 2.5 shows that when PCTPOOR is not included in the model, MEDINCOME 
remains statistically significant, whereas the significance of PCTPOOR in Table 2.4 
suggests potential interaction effect between median income and the poverty level. I 
therefore tested an interaction model examining this and other interaction relationships. 
Table 2.6 shows the results. There are six significant interaction effects. The first is 
between land cost (PROPVALUE) and transportation cost (TRANSDIST). This significant 
negative interaction effect shows that the effect of land cost on the likelihood of polluting 
firms to locate is higher when transportation cost is low (see Figure 2.3 for a graphical 
representation of this relationship). The positive significant interaction effect between 




that when transportation cost is high, the effect of labor cost on the dependent variable is 
positive, whereas negative when transportation cost is low. 
Table 2.6: Logit Model Results for 1990, 2000, and 2010 with All Interaction Terms 
  Coefficients Coefficients 
Including 
YEAR Effects 
PROPVALUE -0.384*** -0.284*** 
LABWAGE -0.073 -0.113 
PCTLABFORCE -0.222*** -0.219*** 
PCTHGHSCH -0.106*** -0.855*** 
TRANSDIST -0.198*** -0.192*** 
URBAN 0.381*** 0.49*** 
MEDINCOME -0.177 -0.001 
PCTPOOR 0.304*** 0.317*** 
POPSIZE 0.412*** 0.426*** 
PCTNONWHT -0.238*** -0.229*** 
PCTFOREIGN 0.044 0.036 
LANDSIZE_ACRES -0.146*** -0.148*** 
PROPVALUE * TRANSDIST -0.251*** -0.225*** 
LABWAGE * TRANSDIST 0.134** 0.145** 
PCTLABFORCE * TRANSDIST -0.033 -0.051 
PCTHGHSCH * TRANSDIST -0.106** -0.114*** 
LABWAGE * PCTLABFORCE -0.149*** -0.103* 
LABWAGE * PCTHGHSCH -0.133*** -0.064* 
PCTHGHSCH * PCTLABFORCE 0.019 0.095* 
MEDINCOME * PCTPOOR 0.13** 0.215*** 
2000 n/a 0.035 
2010 n/a -1.671*** 
Constant -0.737*** -0.107 
Chi-Square Test of Model Significance 0.00 0.00 
Nagelkerke R Square (Goodness of fit test) 0.107 0.117 
*** = p < 1%, ** = p < 5%, * = p < 10% 
 
 Additionally, when transportation cost (TRANSDIST) is high, the negative effect 
of labor quality/education (PCTHGHSCH) on the likelihood of toxic firm location is 




PCTLABFORCE shows that the relationship between labor cost (LABWAGE) and the 
likelihood of a polluting firm to locate depends on the availability of labor 
(PCTLABFORCE). The effect of LABWAGE on location choice is negative when 
PCTLABFORCE is high, but positive when PCTLABFORCE is low (see Figure 2.4). This 
means that although polluting firms are attracted to lower labor cost communities, that is 
only true if labor availability is large. When a community’s labor availability is low, 
polluting firms are not attracted to it even when labor cost is low. 
 The significant interaction effect between LABWAGE and PCTHGHSCH shows 
that although LABWAGE has a negative effect on location choice, that is only true when 
PCTHGHSCH is low, the effect of LABWAGE on whether polluting firms locate is 
positive when PCTHGHSCH is high. In other words, higher labor cost will deter polluting 
firms from locating if labor quality (or the level of education) is low but will attract 
polluting firms if labor quality is high (see Figure 2.5). Lastly, the interaction between 
MEDINCOME and PCTPOOR shows that the effect of poverty on the likelihood of toxic 
facility location depends on the level of income. When income is low, the relationship 
between poverty and the likelihood of pollutant location is negative, but when income is 
high, the effect is positive (see Figure 2.6). In other words, the poor neighborhoods in 
higher income communities seem to attract more polluters than poor sections of low-
income communities. 
 Although only about 11.7 % of the variation in location choice is explained by the 
model as seen from the Nagelkerke R-square, the logit model is statistically significant (p 




local pollution distribution but still, location costs have significant impacts. These results 
magnify the importance of firm location cost theory as it relates to the siting of polluting 
firms and illustrates the need for more robust analysis to better understand potential 
causality. 
























Summary, Conclusions, Limitations, and Recommendations 
 The study analyzes the role of location cost considerations of firms on the 
distribution of local pollution. Land, labor, and transportation costs were examined. 
Socioeconomic costs (EJ variables) including income, poverty, collective action, race, 
percent of population who are foreign born and the level of urbanization of a community 
were also examined. These costs were regressed on the location sites of toxic firms and the 
results show significant correlation between cost and location choice of polluting firms. 
 As to the first research question of whether location cost efficiency considerations 
of firms affect the distribution of pollution, the answer is: yes. Location costs influence the 
distribution of local pollution as evidenced by a statistically significant logit model. 
Regarding the second research question, on what cost factors significantly explain the 
disproportionate distribution of pollution; land, labor, and transportation costs are all 
significant cost factors. Environmental justice variables including income, race, and 
percent of foreign-born population are also significant in explaining the location of 
polluting firms. Many of these results are consistent with location choice theory and 
environmental justice predictions. Low-income and some minority communities have 
higher likelihood of hosting polluting firms.  
One difference between traditional location choice theory and the results in this 
study is that polluting firms are more likely to locate in a community when labor supply is 
decreasing rather than when it is increasing. In other words, communities with lower labor 
supply (such as communities with large aging or young populations) experience more 




with traditional economic expectations. Race is the only factor that is inconsistent with EJ 
hypothesis since non-white population deter rather than attract polluters. This supports the 
findings of Anderton et al. (1994) that race is not significant in pollution distribution when 
analyzed at the census tract level. While the urban/rural effect was not consistent with EJ 
hypothesis that rural communities attract more polluters, future research would benefit 
from exploring the spatial distribution of these results. 
There are a few limitations to the models in this chapter that are important to 
consider. First, these models do not show causality but correlations between the costs and 
location choice. Causality could not be verified due to the absence of establishment dates 
of firms in the TRI database. It is therefore recommended that the US EPA begin to ask 
facilities about their establishment dates when these facilities self-report to the TRI 
database. Another limitation is the inaccessible voter data for 1990 and the fact that not all 
facilities that emit toxic chemicals report their emissions to the TRI, only those that go over 
stipulated EPA thresholds do. 
Still, this research adds to the body of literature on environmental justice by testing 
various interactions among location cost and EJ variables. The interaction effects found in 
this analysis reveal more nuances on EJ correlations. For example, the effect of poverty on 
the likelihood of toxic facility location is dependent on the level of income. Also, the effect 
of labor cost on toxic facility location is dependent on labor force size and labor quality 
(education level). Although polluting firms are more likely to locate in low-income and 
poor communities, they also locate in poor neighborhoods of high-income communities. 




Without including this type of interaction tests, these important dependencies between 
factors will be missed. For example, Wolverton’s analysis of Texas plants showed that 
poverty acts as a deterrent to the location of polluting plants (a sharp contrast to the findings 
here). With interaction effects, Wolverton’s analysis might have shown a different result 
and a better picture of the interrelationships between the variables. The interaction model 
in this analysis therefore provides a clearer understanding of the associations between cost 
factors and the location of toxic facilities. 
 Based on the results of this research, there is the need for policy solutions applicable 
to the disproportionate exposure that emanates from location cost efficiency choices. Many 
EJ activists argue for enhanced community development efforts in disadvantaged 
communities to curb environmental injustices. For example, such activists and 
policymakers may argue for improved housing stock, better schools, more and better public 
transit, improved habitat, land cleanup, healthy food access, etc. (Wilson, 2009; 
Anguelovski, 2013). However, only a few of these will have some impact on the 
disproportionate nature of pollution that stems from location cost efficiencies in a free 
market for private firms. If community and economic development efforts do not impact 
cost factors, like land, labor, labor quality, median income and other cost factors, firms will 
continue to locate polluting facilities in communities where these factors work in their 
favor from a revenue and profit perspective.  
Currently, most policy recommendations around disproportionate exposure have 
no relationship to the unequal exposure that may emanate from firm location cost 




incentives if the goal is to provide better or more equitable EJ. Policies that will increase 
education level, labor quality, median incomes, as well as reduce poverty will have better 
impacts on ameliorating the disproportionate pollution that emanates from cost efficiency 
considerations of profit maximizing firms. Bryant (1995) recommended a national 
industrial development policy that would ensure decent paying jobs for people. While this 
is necessary to achieve environmental justice since it will increase median incomes in 
communities, a national industrial policy is also important because it would reduce the ill 
effects of industrial development competition among states and local governments. Instead 
of states competing to attract the most industry by approving environmentally endangering 
industries in their communities and industries that do not treat labor fairly, a national 
industrial policy should focus on attracting and developing sustainable industries with fair 
labor standards. 
Anguelovski (2013) also described how land redevelopment, healthy food access, 
creation of opportunities for physical activity and recreation, building rehabilitation, and 
provision of healthy and affordable housing are used as tools to revitalize communities and 
achieve environmental justice. The question is how many of these tools affect the 
incentives of polluting firms? While land redevelopment, recreation space creation, and 
building rehabilitation can improve property values and land cost, thereby deterring 
polluting firms from locating, healthy food access may have no bearing on firm location 
incentives. Activists, agencies, and policy makers alike should therefore develop more 





In addition, instead of the current EPA regulation that requires only federal agencies 
to conduct environmental impact analysis of their activities on minority and low-income 
populations, private and other public firms should also be mandated to do the same. Private 
firms consider profit-maximization objectives that government owned facilities do not and 
as such, may be contributing disproportionately to pollution that stems from firm location 
cost efficiency considerations. If private firms had to engage in more robust due diligence 
related to their choice of location and the related distributional pollution effects, this may 
result in fewer EJ issues and a wider sharing of the distributional effects of local pollution. 
Furthermore, to improve research efforts around EJ and the distribution of toxic or 
hazardous sites, our communities would benefit from mandatory environmental reporting 
to the TRI database every year by all firms, private or public. With enhanced reporting, 
there would be better data to adequately examine whether there has been progress on 
Environmental Justice issues in the United States. With enhanced reporting, especially on 
plant establishment dates, future research would benefit from causality test of the 
relationships found in this study. Also, future research that compares states within the same 
region as well as leverages region to region analysis to measure intra- or inter-region 
differences on EJ correlations would be valuable. 
 In conclusion, these models provide important confirmation of the factors that 
contribute to the location of polluting firms in Georgia. There are critical data limitations 
that do not allow for causal determinations, but model results reveal important statistical 
relationships. Future research would benefit from better data from enhanced reporting, 




from a stronger understanding of the link between location cost efficiency considerations 
of firms and toxic facility siting. Reducing some of these distributional effects may require 
longer term structural adjustments such as educational investments that translate into 
quality labor, policies to create more transportation terminals in inner cities and rural areas, 
and local and state governance around zoning and community engagement as examples. 
Inequalities are a challenge for any community, state, or nation but to ignore these is to 
leave a part of our community behind and for this reason, it is important to continue to 







DOES MIGRATION EXPLAIN THE DISPROPORTIONATE EXPOSURE OF LOW-
INCOME AND MINORITY COMMUNITIES TO POLLUTION? 
  
Which came first, the chicken or the egg? Do polluting, hazardous facilities come 
to a community first, before minority and low-income populations move in, or do 
hazardous facility owners choose to locate their facilities in minority and low-income 
neighborhoods because of lower costs and profit motives? This chapter examines the 
hypothesis that migration is a key reason why low-income and minority populations are 
disproportionately exposed to pollution. The primary argument is that the disproportionate 
distribution of pollution by income and race may not be a matter of discrimination against 
low-income or minority groups, rather, low-income individuals may choose to live close 
to hazardous facilities when housing in these areas is more affordable. Unlike the location 
choice theory tested in chapter two, this chapter flips the relationship between pollution 
and income (or race). While chapter two assumes that low-income and minority 
populations lived in their communities before toxic facilities came to their communities, 
this chapter aligns with the idea that toxic facilities came first. 
The primary hypothesis in this chapter is that low-income and minority populations 
migrate to polluted communities to take advantage of lower living costs made possible by 
lower environmental quality. As explained in the introductory chapter, the idea of this 
hypothesis is that when communities have ongoing pollution, this decreases livability and 
demand for housing in the community. Declining demand leads to lower housing prices 




since it is now more affordable. In other words, the existence of a toxic facility in a 
community will negatively capitalize into housing values and lower housing values will 
attract low-income or poor households into the community. This process can therefore lead 
to overrepresentation of the poor and lower income populations in communities with toxic 
facilities. Additionally, if there is any correlation between income and race (for example, 
if minority populations generally have lower income compared to their white counterparts), 
then increases in minority populations near pollution sites is also a possibility. 
 
Statement of Research Question 
This chapter assumes that regardless of why owners site their toxic facilities in 
certain communities, the existence of such facilities may cause a migration effect that sorts 
minority and low-income populations into housing near these facilities. The chapter 
therefore seeks to answer the research question: do changes in environmental quality have 
a relationship with migration, thereby leading to changes in the income and racial 
demographics of communities? The importance of this research question to scholars is that 
it sheds light on the role of housing markets and living costs in the environmental justice 
debate. Answers to the research question will also inform policy makers on how variables, 
other than the siting decisions of firms, impact environmental justice, along with the 
potential intersection of housing affordability and environmental justice.  
This chapter adds to environmental justice literature by using a two-stage least 
squares (2-SLS) model to examine the role of migration on the disproportionate exposure 




and prior environmental justice research that has touched on the impact of migration, is 
that the migration examined in this paper is more targeted. Rather than examining the 
impact of migration broadly, the paper narrows down the migration to that which occurred 
due to environmental quality and housing cost changes. To the knowledge of this paper, no 
other research paper has isolated the migration occurring due to pollution or environmental 
quality changes before analyzing the effects of such migration on income and racial 
distribution of communities that host toxic facilities. There are a few studies on the 
correlation between pollution and migration, and some studies have also analyzed 
correlations between broad population changes and unequal pollution exposure. Yet, this 
analysis is novel in its approach because rather than examining how in-migration or general 
population changes affect the demographics of residents living near pollution, this study 
isolates the migration occurring due to environmental quality changes, and only measures 





 The term “environmental quality” is often used to describe the state of 
environmental conditions such as clean air, clean water, existence of green spaces or 
conservation areas, or presence of hazardous sites and pollutants. Broadly, the condition of 
an environment can be healthy or unhealthy. Scholars in various fields have studied 




production, race and class, population growth, income, economic growth, and democracy 
(See Shafik, 1994; Pierzynski, Vance, & Sims, 2005; Bullard, 2018; Cropper & Griffiths, 
1994; McConnell, 1997; Shafik & Bandyopadhyay, 1992; Farzin & Bond, 2006). Studies 
related to environmental quality are diverse and span many disciplines. One of the goals of 
many societies is to ensure a healthy environment or improve healthy environmental 
conditions for their citizenry. However, this can be difficult in the face of other societal 
goals and tradeoffs that restrict the achievement of environmental quality. For example, 
food, shelter, clothing, healthcare and even transportation are human needs which every 
society seeks to ensure in different ways. As the population of a society grows, there is 
more demand for these basic needs and services. As an illustration, to meet growing food 
demand, a society may require the use of fertilizers and pesticides since land is fixed. These 
fertilizers and pesticides may however have negative impacts, not only on food quality but 
also on air and land quality. The society is then faced with a trade-off between achieving 
good environmental quality and having adequate food production for its people. 
 Like food supply, the achievement of environmental quality also poses concerns 
for housing affordability. For example, green spaces like trails, parks, community gardens, 
forests, and streams are some of the ways by which communities increase environmental 
quality. These green spaces provide critical ecosystem services. However, green spaces 
and other environmental quality goods like these do capitalize into property values 
(Tyrväinen, 1997; Farber, 1998). Higher environmental quality through an increase in 
green space does increase the cost of housing (Immergluck & Balan, 2018). Many US 




and this may be due to the higher cost of housing that comes with living closer to green 
space. When green spaces are enhanced within communities, the desirability and demand 
for housing in the community rise, thereby pushing local housing prices up. The converse 
is also true with less green space, or lower environmental quality, leading to reduced 
housing cost. In other words, housing is more affordable in communities with lower 
environmental quality, all other things being equal. The society is then again faced with a 
trade-off between achieving environmental quality and having adequate stock of affordable 
housing. The same trade-off issue exists between environmental quality and other societal 
goals such as the need for economic growth and economic equality. Many would argue 
that these tradeoffs force most societies and communities to choose and enforce 
environmental quality levels that are just good enough to allow for the achievement of 
other pressing societal needs. The problem however is that the trade-off is 
disproportionately distributed such that some groups of people bear the burden of low 
environmental quality (from pollution and other environmental risks), while others enjoy 
the benefits of the societal goals prioritized over environmental quality. From an 
environmental justice lens, I would argue that the trade-offs of environmental quality and 
economic goals should be shared across society and costs related to these should be shared 
equitably. 
The relationship of housing affordability with environmental quality appears to be 
more dynamic than other “cost of living” issues since those who are exposed to more 
environmental risks seem to also be the ones living in what could be classified as 




and more inclusive definition of housing affordability, as “affordability” goes beyond the 
money cost of housing and includes other potential dis-amenities7 that impact our 
communities disproportionately. 
Housing Affordability 
 What is “affordable” or what defines an “affordable house” is relative to various 
local and/or regional factors, including the standard by which affordability is measured and 
the physical form of the housing in question. The standard or measurement of affordability 
is usually related to income. In the United States and many other countries, housing 
affordability is generally defined or measured in terms of the ratio of housing cost to 
income. Some scholars have faulted this approach as logically unsound, and instead favor 
a residual income approach (Stone, 2006; Wilcox, 1999; Yip, 1995). The residual income 
approach measures housing affordability by the extent to which a household can meet its 
basic non-housing needs after paying for housing. In other words, if a household finds it 
difficult to meet basic non-housing needs with the residual income left after paying for 
housing, then the household has a housing affordability problem. In the United States 
where the ratio to income approach is largely used, housing is considered affordable to a 
household if the ratio of the cost of housing to the household income does not exceed thirty 
percent of after-tax income (US Department of Housing and Urban Development, 2020). 
Local communities experience different costs of living related to a variety of factors, this 
 
7 A dis-amenity in this study refers to any environmental drawback such as facilities that pollute the 




then impacts average housing prices, which results in a locally unique market for what is 
deemed affordable in a community.  
In addition to measures of income, housing affordability can also be understood 
using a lens of other forms of housing deprivation. This includes overcrowding, 
substandard housing (housing with low physical standards of decency), housing in unsafe 
locations, inaccessibility (housing that is not accessible to mass transportation), etc. These 
other forms of housing deprivation are also a type of housing affordability problem. For 
example, people who live in overcrowded houses usually do so because they cannot afford 
a larger home with additional square footage. Although the housing cost for a typical 
overcrowded home may be less than thirty percent of the household’s income, it does not 
mean that the household does not have a housing affordability problem given this lens of 
“affordability.” The housing cost if the household lived in a decent non-overcrowded house 
in the same neighborhood is what reflects the household’s real housing cost.  
The example also applies to housing near toxic facilities. I argue that residents of 
housing near hazardous facilities do not prefer these locations over housing in a higher 
quality environment, but housing near polluting sites are likely the ones that they can 
afford, illustrating the nature of the relationship between environmental quality and 
housing affordability. Therefore, rather than limiting housing affordability to current 
mortgage or rent as percentage of income, the understanding of housing affordability 
problems in this chapter cuts across all housing deprivation indicators that stem from 
broader and more inclusive affordability problems. This definition or approach therefore 




(including houses located near hazardous plants or sites) as indicators of a larger affordable 
housing problem. Rational theory tells us that no rational human seeks to live in a polluted 
environment or close to hazardous facilities when aware of the risks of doing so, but income 
constraints which make it difficult for people to afford decent housing in higher quality 
environments may make individuals and families settle for houses in lower quality 
environments. 
Environmental Quality and Housing Costs 
 Many studies have found a relationship between environmental quality (or the 
existence of environmental pollutants) and housing costs. Exploring the role of the housing 
environment on the etiology of childhood asthma, Rauh, Landrigan, & Claudio (2008) 
found that substandard housing, lead paint exposure, and other indoor and outdoor 
pollutants affect children’s health. They suggest that poor housing conditions and the act 
of living in houses near toxic sites are usually a result of poverty. They further concluded 
that social adversities, such as poverty, shape the choice of the housing environment and 
may lead to disparities in health outcomes. In other words, Rauh, Landrigan, & Claudio’s 
study shows that where a person or a household choose to live is determined by their 
income or economic status, and if they are poor, they are more likely to live in hazardous 
environment leading to different illnesses. Currie, Davis, Greenstone, & Walker (2015) 
also found similar results in their examination of the health risks and housing value impacts 
of homes near 1,600 toxic plants. They found a negative relationship between communities 
where industrial “toxic” plants are located and housing values. According to their findings, 




in housing values for houses within 0.5 mile, which is an estimated loss of approximately 
$4.25 million in total for the affected households in their study. The authors also found that 
the price impact of these facilities fades with distance.  
Immergluck & Balan (2018) studied the effect of the Atlanta BeltLine8 on housing 
values for houses within one-half mile of the BeltLine. Although the BeltLine is not a toxic 
facility, it has environmental quality implications. While toxic facilities are synonymous 
with deteriorating environmental quality (a dis-amenity), the BeltLine is synonymous with 
improving environmental quality (a positive amenity). Immergluck & Balan (2018) 
observed that housing values for BeltLine adjacent homes were higher than other homes 
farther from the BeltLine. 
The loss in value and reduced cost of housing for homes near polluting sites may 
be part of the reason poor and minority populations are attracted to these areas and are 
more exposed to pollutants. Saunders (2017) found a positive relationship between housing 
costs and poverty. The findings show that poverty and inequality are more pronounced 
when estimated using residual income (income after housing cost) than income before 
housing cost and therefore, accounting for “real” housing costs highlights higher rates of 
poverty and inequality. Another study found a relationship between health risks and 
housing values (Davis, 2004). The study found that housing price trends in two neighboring 
Nevada counties were similar before a pediatric leukemia surge in one of the counties, but 
prices in the county with the leukemia surge were lower in the years after the surge. This 
 
8 The Atlanta BeltLine is a former unused 22 miles railroad track that is now transformed into an outdoor 
space. From trails and walkways to open green space and parks, the Atlanta BeltLine works to connect 




suggests that the awareness of the presence or risk of a disease impacts housing prices. 
Exposure to pollutants can cause different illnesses and diseases including lung cancer, 
asthma, cognitive and behavioral deficiencies (Kampa & Castanas, 2008; Ruzzin et al., 
2010; Peterson et al., 2015), and so the awareness of the potential health risks of pollutants 
can also affect housing prices. Overall, results of these studies reveal that perceived health 
risk can capitalize into housing values. I hypothesize that the knowledge of potential 
diseases or risks encourages those living in hazardous environment seek to relocate. 
However, only those with sufficient economic resources can relocate while the poor remain 
in, or even migrate to, these toxic locations. 
Housing Affordability, Migration, and Demographic Changes 
 In explaining the decline of housing affordability for low-income renters in Western 
Europe, Dewilde (2018) focused on the private rental market closely examining the supply 
and demand sides of this market. Results show that decreasing affordability occurs when 
incomes are not growing on par with the rate of private rent increases. Further, in-migration 
into urban regions often increases demand pressure for housing contributing to increasing 
prices for rent and exacerbating the affordability problem. Given this, in-migration and 
unequal income growth are some of the factors contributing to a housing affordability 
shortage in the United States when viewed from a demand perspective. From a supply lens, 
in-migration would not put so much pressure on housing demand if there was enough 
affordable housing stock. Bramley & Watkins (2016) also explored the interactions 
between housing supply, affordability, and demographic changes in the United Kingdom. 




affordability. However, they also revealed that if increases in international in-migration is 
combined with higher economic growth, then this will lead to an increase in housing supply 
and improvements in affordability. This research begs the question, if in-migration reduces 
housing affordability through housing demand pressure, can affordability problems also 
cause some people to migrate away from certain communities in favor of more affordable 
ones? 
 It is plausible to argue that in-migration that increases housing cost due to housing 
demand pressure happens because those moving into the community have the wherewithal 
to pay for housing. If they do not have the income to pay for housing in the community 
they are moving to, they will not be willing or able to move to that community. The 
converse is also possible whereby people who can no longer afford rising housing cost in 
their communities move away from such communities to communities with lower housing 
cost. This essentially is a process of gentrification which is analyzed more in chapter four. 
Kok (1999) found this to be true in Poland and Hungary. Their results show that pollution 
and rising living costs in cities encouraged people move to suburban and countryside 
locations of the two countries studied. According to Kok (1999), although households in 
lower economic classes were burdened more by the rising costs, both they and households 
in the middle- and upper-income categories migrated from cities to suburban areas. 
Banzhaf & McCormick (2012) also identify a similar relationship between household 
income and pollution in the United States. They claim that inequality of pollution exposure 
by race and income often operate through housing markets whereby when pollution arises, 




and their prices drop. Households who have enough economic resources move away from 
the pollution, but poor and low-income households either already live near or move near 
the pollution because of declining property prices and more affordable living costs. 
 Binford (1990) also explored the correlation between human mobility and 
investment in housing. He noted that mobility is often inversely related to investment in 
housing (p. 120). Binford’s research shows that homeownership is a key factor in the 
likelihood of moving; homeowners, on average, are less likely to migrate between 
communities than renters. Levasseur et al. (2019) did an empirical study in Southwestern 
Europe to answer the question of why people continue to live near polluted sites and do 
not move. The empirical study finds that low education, wealth, and income are the main 
reasons why people live near polluted sites. They also found that middle-income 
households are less likely to migrate between local communities. Overall, these findings 
provide evidence that housing costs, home ownership, and pollution do influence people’s 
migration decisions and can help us understand why poor and low-income households live 
near pollution. 
Factors Influencing Income Distribution 
 Income is one major factor that EJ literature has found to correlate with pollution 
distribution, and so it is important to review the extant literature on factors that contribute 
to income changes across populations. Neoclassical economists hypothesize that the 
income distribution of a society is determined by the level of human capital and the 
physical and natural resource endowment of the society (Burns, 1975). More recently, 




changes, public policy, etc., in their analysis of the determinants of income distribution 
(see Bourne, 1993). Institutional and contextual factors can vary, and this has made it 
difficult to have a comprehensive income distribution theory. For this reason, empirical 
researchers largely focus on examining individual factors or events that can possibly 
influence the distribution of income. For example, Fang, Wu, & Miljkovic (2017) 
examined the impact of natural disasters, like hurricanes, on income distribution in the 
United States, finding, unsurprisingly that natural disasters increase income inequality. 
When natural disasters occur, physical property (homes, businesses, etc.) and natural 
resources (crops, timber, etc.) are damaged, resulting in a loss of resources across the 
population. These types of events can pull middle/lower income households down 
financially, including a reduction of both disposable income and loss of wealth. Apart from 
natural hazards, Fang et al. (2017) also found that political parties play a role in income 
distribution. Specifically, they found that since the year 2000, states with state senates that 
are majority Republican have more income inequality than states with majority Democratic 
senates. There are many reasons this could be true, but I hypothesize that both parties have 
different policy approaches to solving public problems, generally, and this may include 
responding differently to issues like natural disasters and pollution or environmental 
challenges.  
 Chakravorty (1996) created a framework of determinants of income distribution, 
grouping together the factors that many empirical researchers have examined. In the 




1. Social and demographic variables such as age composition, household structure, 
race, education, etc. 
2. Economic variables such as unemployment, development level, and industrial mix. 
3. Policy variables such as taxation, transfer payments, and public goods and services. 
4. Spatial variables such as population size, growth rate, and regional characteristics. 
 Chakravorty (1996) used these sets of variables in a regression analysis of factors 
influencing inequality and found that the determinants of inter-racial income distribution 
are different from the determinants of intra-racial income distribution. Also, the findings 
show that the most significant factors influencing inequality in US metropolitan areas are 
local employment, social and demographic conditions, and urban size. The social and 
demographic conditions found to be related to inequality in Chakravorty’s analysis are the 
proportion of female headed households and the presence of youths (aged 16 years and 
younger). 
 Although, the purpose of this chapter is not to analyze the determinants of income 
distribution, issues of income inequality intersect with many of the themes of the research 
in this paper and is thus important to summarize. This helps to understand the control 
variables to be incorporated into the model as needed and ensure a proper accounting of 
income distribution factors. This paper remains focused on the impact of in-migration on 







Capitalization Theory for Public Amenities 
 The theory of capitalization of public amenities into property values dates back to 
the revealed preference problem of public goods and the idea(s) proposed by Tiebout 
(1956) on how the revealed preference problem could be overcome for local public goods. 
Public goods are goods that are non-rivalry and non-excludable. The non-rivalry feature of 
a public good means that the allocation of the public good to one person does not reduce 
the amount of that good available to another person. The non-excludability characteristic 
means that it is not possible to exclude people from receiving the benefits of public goods. 
For example, it is not possible to exclude people from riding or walking on most roads or 
from enjoying streetlights. The non-excludability feature of public goods creates a free 
rider problem whereby people who do not pay for public amenities enjoy the benefits of 
such amenities. The free rider problem makes it impossible or unprofitable for private 
markets to produce public goods, and because public goods are not traded in private 
markets, there is no way of knowing the preferences of consumers of public goods. That 
is, there is no way to know who wants what public goods and in what quantity. In private 
markets, the preferences of consumers are revealed by the prices they are willing and able 
to pay for goods. For public goods however, there is no price tag on the goods and services 
to reveal the range of prices and quantities that consumers demand. This preference 
revelation problem can limit governments from providing public goods at a Pareto-efficient 
level since information on the preferences of consumers are needed to ascertain the Pareto-
efficient amount of the public good. In general, a rational consumer will understate 




public goods have no price mechanism to reveal preferences, other mechanisms are used 
to determine consumer preferences. 
 One mechanism suggested by Tiebout (1956) for determining consumer 
preferences for local public goods is local taxes. According to Tiebout, the many local 
jurisdictions in a country is synonymous with the many sellers and buyers in a competitive 
private market. He argued that local jurisdictions compete to provide public goods and 
services, and charge residents taxes for these goods and services. Tiebout, therefore, sees 
local taxes in the public sector as synonymous with price signals in private markets. He 
consequently concluded that the local jurisdiction that a person chooses to live, reveals the 
person’s preferences for the optimal combination of public goods. Although, Tiebout’s 
ideas have since been critiqued and discussed by many diverse scholars, it is a valuable 
addition to the revealed preference literature and allowed for the development of other, 
related theories and hypotheses. One of these hypotheses is the capitalization of public 
amenities into property values. 
 Based on Tiebout’s idea, Oates (1969) tested a hypothesis of whether the 
differentials in local public goods and tax liabilities capitalized into property values. Oates 
supposed that if the migration of households from one locality to another meant that these 
households were shopping for the best combination of public services at the lowest tax 
price as Tiebout had suggested, then housing prices should reveal both the quality of local 
public goods and services, and the accompanying tax liability. Oates’ empirical test(s) 
found that fiscal differentials do capitalize into property values. Following Oates’ paper, 




of model nuance and robustness (see Edel & Sclar, 1974; Epple, Zelenitz, & Visscher, 
1978; Rubinfeld, 1987; Fischel, 2009; Yinger et al., 2016). Still, many other empirical 
researchers have tested the capitalization theory, so much so that Fischel (2009) states that 
the capitalization literature is now difficult to interest journal editors without it having a 
major twist. The goal of this research is not to reinvent or test this well examined theory, 
rather, it is to use the theory of property value capitalization as an initial premise and from 
that premise analyze how migration that may occur due to the existence of environmental 
(dis-) amenities influences the exposure of low-income, poor, and minority households to 
pollution. 
 Environmental amenities are public goods, and so environmental amenities can 
capitalize into the values of nearby housing. Given that many capitalization studies have 
found that both environmental amenities and dis-amenities (such as pollutants that pose 
health risks) capitalize into property values (Smith & Huang, 1995; Bui & Mayer, 2003; 
Kuminoff, Parmeter, & Pope, 2010; Stetler, Venn, & Calkin, 2010), houses near polluting 
sites will have lower prices compared to equivalent houses farther from polluting sites. It 
is however often difficult to isolate the housing price effect of specific dis-amenities 
because other property and locational amenities (bedrooms, bathrooms, urban area, 
industrial area, etc.) also have their own housing price effects. However, specific housing 
price effect measurement does not apply to this study. The critical information for this 
research is that the capitalization theory of public amenities and numerous empirical 
findings supporting the theory, prove that housing values reflect surrounding 




in a community will negatively capitalize into housing values and lower housing values 
will attract low-income or poor households into the community. This process can therefore 
lead to overrepresentation of the poor and lower income, in communities with toxic 




 The migration process, based on the capitalization theory of public goods, suggests 
a two-stage relationship between environmental quality changes and income or race. In the 
first stage, a decline in environmental quality (indicated by the existence of a toxic facility), 
and associated housing price changes cause individuals to migrate in or out of 
communities. This migration is due to the capitalization of pollution into home prices as 
explained above. In the second stage, the effect of this migration on income, poverty, and 
percent of minority population is then examined. If those who move into the polluted 
communities are lower-income, then it is expected that the in-migration will reduce the 
median income of the community, all other things being equal. As well, if those moving in 
are mostly minority groups, then it is expected that in-migration will increase the percent 
of minorities in the polluted communities. The specific hypotheses are as follows: 
Hypotheses 1: The higher the in-migration from environmental quality changes, the lower 
  will be the median income of host communities. 
Hypotheses 2: The higher the in-migration from environmental quality changes, the higher 




Hypotheses 3: The higher the in-migration from environmental quality changes, the higher 
  will be the percent of minorities in the host communities. 
Hypotheses 4: Communities hosting toxic facilities will have lower median income 
 compared to non-host communities. 
Hypotheses 5: Communities hosting toxic facilities will have higher poverty levels  
  compared to non-host communities. 
Hypotheses 6: Communities hosting toxic facilities will have a higher percent of minority 
  population compared to non-host communities. 
Hypotheses 7: Communities with a higher percentage of minorities will have lower median 
  income compared to communities with a lower percentage of minorities. 
Hypotheses 8: Communities with a higher percent of minorities will have a higher poverty 
  level compared to communities with a lower percentage of minorities. 
 
Data 
 The data for this study is sourced from the US Census of Population and Housing, 
the Toxic Release Inventory of the US Environmental Protection Agency (EPA), and 
source tables of the National Historical Geographic Information System (NHGIS). The 
state of Georgia is the study site and Georgia census tracts are the unit of analysis. The data 
is cross-sectional data with the period of study being census year 2000, however, some data 
are from 1995. This was necessary because of the cause-and-effect structure of the 
hypotheses and model. For example, individuals who reported having migrated in the 2000 




five years ago (1995). For this reason, in-migration in 2000 would have been influenced 
by environmental quality changes in a timeframe earlier than 2000 and given data access 
and constraints, I chose 1995 as a proxy year to understand the impetus for migration. 
‘Environmental quality’ in this chapter is measured by the proximity of a census tract to a 
TRI facility. This study assumes that any census tract that contains (or is near) a TRI facility 
has less environmental quality compared to a census tract that is farther away from a TRI 
facility. This is because the presence of a TRI facility within or near the census tract means 
that toxic chemicals are being released into the air, water, or land of that census tract. As 
noted in chapter two, facilities that submit information to the Toxic Release Inventory 
(TRI) database are those that release harmful toxic chemicals into air, water, or any type 
of land disposal. Therefore, for this research, environmental quality includes air, water, and 
land pollution and quality. To understand the measured effects of environmental quality 
changes and its associated housing cost on in-migration, 1995 data on environmental 
quality and housing price was regressed on in-migration in the first stage of the regression 
models. 
 Apart from in-migration, which is the dependent variable in the first stages of the 
specified models (see equation 1, 3, and 5 in the Model Specification section), there are 
three dependent variables: INCOME, PCTPOOR, and PCTNONWHITE, one for each of 
three models. INCOME measures the median income of each community (communities 
are represented as census tracts). PCTPOOR measures the percent of the population below 
the federal poverty line, and PCTNONWHITE measures the percent of the population that 




variable in-migration to have a negative relationship with INCOME. That is, when 
households move into polluted communities with existing toxic facilities and associated 
housing capitalization, migration is expected to reduce the median income of the 
community if those moving into the area are lower-income households. For PCTPOOR 
and PCTNONWHITE, migration is expected to increase the percent of poor persons and 
non-white population if those moving into polluted communities are poor and non-white 
households. 
 A polluted community in this study is defined as one that hosts a Toxic Release 
Inventory (TRI) facility. TRI facilities are facilities that emit toxic chemicals into air, 
water, or land, and are required to report their emissions to the TRI database of the EPA. 
These chemicals can cause chronic human health effects and adverse environmental 
effects, and so a community that hosts TRI facilities risks these health and environmental 
effects. 
 Following are the independent variables for the three models: 
EQ95X0.5: This is an environmental quality indicator showing census tracts that host TRI 
 facilities in 1995. The variable is coded “1” for a census tract within 0.5 miles of a 
 TRI facility in 1995 and “0” otherwise. 
EQ2000X1.5: This is an environmental quality indicator coded “1” for a census tract within 
 1.5 miles of a TRI facility in year 2000, and “0” otherwise. 
Generally, distance measures are used because rather than separating host versus 
non-host communities by whether a toxic facility is located within a census tract 




community. For example, assuming there are three neighboring census tracts A, B, 
and C. Census tract B contains a TRI facility within its boundaries while census 
tracts A and C contains none. If the TRI facility in B is by its border with C, 
residents in C who live close to its border with B are also exposed to pollutants 
from the TRI facility in B. These proximity measures therefore help to include all 
exposed communities and allow for better analysis. While some researchers have 
used 0.5 miles distance (Currie et al., 2015; Immergluck & Balan, 2018), I use up 
to 1.5 miles distance here, and a sensitivity analysis of 0.5, 1, and 1.5-miles distance 
for this study show no significant difference in results. 
POPSIZE: This measures the population size of each census tract and is a control variable. 
 Communities with a larger population size may have higher median income 
 depending on the composition of the population. If the population is composed of 
 more employed people or better paid workers, then median income will be higher 
 but if the population is composed of more dependents, retired individuals etc., a 
 larger population may reduce median income. 
EDUCATION: This represents the level of education and it is measured by the percent of 
  the population with a high school diploma or higher. 
EMPLOYED: This represents the level of employment, which is measured by the percent 
  of the labor force that are employed. This is added as a control variable as  
  communities with a higher percent employed will have higher median  




PCTLABFORCE: This represents the percent of the population in the labor force and is  
  measured by the percent of the population 16 years old and older. 
PCT65OVER: This represents the percent of the population 65 years and older. This  
  variable is included as a control variable since the population 65 years and 
  older are more likely to be retired and no longer in the labor force. 
PCTMANUF: The variable measures the percent of the labor force employed in   
  manufacturing. According to Chakravorty (1996), the percent in   
  manufacturing is often used as a measure of the industry mix of a society  
  and it is expected to have a negative relationship with income inequality.  
  For this study, percent of the labor force in manufacturing is expected to be 
  positively correlated with the median income of communities. 
OwnerHC2000: This represents owner housing cost in year 2000 measured as the median  
  value of owner-occupied housing units (in US Dollars). 
RenterHC2000: This represents renter housing cost in year 2000 measured as the median  
  gross rent of rented units. 
OwnerHC95: This represents owner housing cost in 1995, estimated as the average of owner 
  housing costs in census years 1990 and 2000 since no census data on  
  housing cost is available for 1995. There are more census tracts in 2000  
  than in 1990, therefore any census tract in 2000 not existing in 1990  
  carries a value of zero for its housing cost in 1990. 
RenterHC95: This represents renter housing cost in 1995 estimated as the average of renter 




IncomeWhite: Measures the per capita income for the population that identifies as White. 
IncomeBlack: Measures the per capita income for the population that identifies as Black. 
IncomeAmInd: Measures the per capita income for the population who identify as  
  American Indian and Alaskan Native.   
IncomeAsian: Measures the per capita income for those in the population who identify as  
  Asian. 
IncomeHawaiian: Measures the per capita income for those that identify as Hawaiian or  
  Pacific Islanders in the population. 
In-Migration: Although In-Migration (which measures the number of persons that migrated 
  into the communities between the years 1995 to 2000) is a dependent  
  variable in the first stages of the models (see models in next section), it is  
  an independent variable in the second stages. The first stages are specified  
  to show that In-Migration in the second stages is restricted to the migration 
  that occurred from environmental quality and housing cost changes. In- 
  migration of low-income and poor households is expected to reduce the  
  median income (INCOME) of polluted communities and increase their  
  poverty level (PCTPOOR), respectively. 
 
Model Specification 
 A two-stage least squares (2-SLS) model is specified to test the relationship 
between In-Migration and INCOME, PCTPOOR, and PCTNONWHITE. Since there are 




in-migration is a function of environmental quality changes and housing cost changes in 
1995. One indicator of environmental quality changes is included and both owner and 
renter housing costs are also included. In the second stages, the in-migration from stage 1 
along with other factors and control variables are expected to influence income, poverty, 
and racial distribution. 
 A test of endogeneity is done after the model estimation to evaluate the validity of 
the 2-SLS model. Endogeneity tests in 2-SLS evaluate whether a variable is in fact 
endogenous. In 2-SLS, the dependent variable in the first stage of the model is assumed to 
be endogenous since it is determined by variables that are not in the second stage of the 
model (instrumental variables). An endogeneity test of the models therefore evaluates 
whether In-Migration is in fact endogenous in the model. 
Model 1 
Stage 1: In-Migration = f (EQ95Xo.5, OwnerHC95, RenterHC95) … (Equation 1) 
Stage 2: INCOME = f (In-Migration, EQ2000X1.5, POPSIZE, EDUCATION,   
   EMPLOYED, PCTLABFORCE, PCT65OVER, PCTNONWHITE, 
   PCTMANUF)     … (Equation 2) 
Model 2 
Stage 1: In-Migration = f (EQ95Xo.5, OwnerHC95, RenterHC95) … (Equation 3) 
Stage 2: PCTPOOR = f (In-Migration, EQ2000X1.5, POPSIZE, EDUCATION,  
    EMPLOYED,  PCTLABFORCE, PCT65OVER,   
    PCTMANUF, IncomeWhite, IncomeBlack, IncomeAmInd, 
    IncomeAsian, IncomeHawaiian) … (Equation 4) 
Model 3 
Stage 1: In-Migration = f (EQ95Xo.5, OwnerHC95, RenterHC95) … (Equation 5) 
Stage 2: PCTNONWHITE = f (In-Migration, EQ2000X1.5, POPSIZE, EDUCATION, 
     EMPLOYED, PCTLABFORCE, PCT65OVER,  





 The models were analyzed using a two-stage least square technique (2-SLS) in 
STATA 13 statistical software package. The two-stage least squares technique is 
appropriate for this analysis because of the feedback loop or structural nature of the 
migration hypothesis in environmental justice. The results are shown in below. 
Table 3.1: 2-SLS Results for Model 1 
  INCOME INCOME INCOME 








      
In-Migration -33.37** 107.66** -113.97** 
EQ2000X1.5 -890.34 NA N/A 
POPSIZE 12.01** -38.21** 34.28** 
EDUCATION 1059.10*** -829.72 1484.17*** 
EMPLOYED -226.08 2615.86*** -382.11 
PCTLABFORCE 470.13 -3461.78*** 4211.26** 
PCT65OVER  -1345.50** 4859.54** -4697.84** 
PCTNONWHITE -305.71*** 310.89 -570.55*** 
PCTMANUF -963.10*** 2416.19** -1660.83* 
Constant -45766.07 187524.20** -319744.6** 
        
No. of Observations 1616 1017 599 
R-Squared . . . 
Prob > chi2 0.00 0.00 0.00 
*** = p < 1%, ** = p < 5%, * = p < 10% 
 
Model 1 Results and Interpretation 
 Table 3.1 shows the results for Model 1, which has INCOME as the dependent 
variable. The result for all census tracts in Table 3.1 show that in-migration that occurs 
from environmental quality changes in communities has a negative correlation with median 




environmental quality increases by one person, the median income of the community 
declines by a statistically significant $33.37. What this suggests is that those individuals 
moving into these communities are lower-income individuals such that their migration into 
the community negatively impacts the median income of the community. However, when 
the data was split into host versus non-host communities (of toxic facilities), model results 
changed substantively. Host communities are defined as census tracts within a 1.5-mile 
distance of a toxic facility while non-host communities include those that are further than 
1.5 miles from a toxic facility. For In-Migration which is the main variable of study in this 
chapter, there is a positive, rather than a negative correlation with INCOME of host 
communities. What this means is that the people migrating into host communities are not 
lower-income households, but instead, are on average higher income individuals and 
families relative to the community. In-Migration increases INCOME in host communities 
but reduces INCOME in non-host communities. This result means a rejection of hypothesis 
1 as host communities were expected to attract lower-income households while non-host 
communities were expected to attract higher-income households. Nevertheless, the result 
for all census tracts shows that when a census tract is near a toxic facility (that is, within 
1.5 miles of a TRI facility, EQ2000X1.5), median income is lower, but this effect is not 
statistically significant. Therefore, the result does not support hypothesis 4. 
 Other significant variables for all census tract data are POPSIZE, EDUCATION, 
PCT65OVER, PCTNONWHITE, and PCTMANUF (see Table 3.1 result for all census 
tracts). This confirms the hypothesis that population size is positively correlated with 




income. Thus, communities with older, retired population have lower median incomes 
since these individuals often make less money and/or are on fixed incomes, all other things 
remaining equal. Education level is positively correlated with median income, which aligns 
with the expectation that communities with higher education levels will have higher 
median incomes. As hypothesized, the percent of the population that is non-white is 
negatively correlated with median income. On the average, a one percent increase in the 
non-white population reduces the median income of communities by $305.71. This 
suggests that race plays a significant role in the income level of communities, and 
communities with a higher percentage of non-white(s) in the population are more likely to 
have lower incomes, all other things being equal. This result supports hypothesis 7. The 
percent of the labor force in the manufacturing sector is also negatively correlated with 
median income, meaning that communities with a higher percentage of their working 
population in manufacturing have lower median incomes. This result is interesting as this 
variable can signify the level of growth in a community or its industrial mix. Chakravorty 
(1996) suggested, that a higher percent of the labor force in manufacturing should have a 
positive, not negative effect, on the income of communities. However, the manufacturing 
sector across the United States has changed dramatically in the past several decades and 
this result may mirror some of these changes. It could be that manufacturing jobs in these 
communities have changed over time and are mostly low-income, low-skill jobs, and this 






Model 2 Results and Interpretation 
 As expected, the In-Migration that results from environmental quality change has 
a positive and statistically significant effect on the PCTPOOR (see Table 3.2, all census 
tracts result). For each additional person that moves into a community due to environmental 
quality changes, there is a 0.03 percent increase in the poverty level.  
 
Table 3.2: 2-SLS Results for Model 2 
  PCTPOOR PCTPOOR PCTPOOR 








      
In-Migration 0.03*** -0.01* 0.02** 
EQ2000X1.5 1.14 NA N/A 
POPSIZE -0.01*** 0.004 -0.005** 
EDUCATION -0.65*** -0.16 -0.43*** 
EMPLOYED 0.17 -0.64*** -0.14** 
PCTLABFORCE -0.92** 0.41* -0.49 
PCT65OVER  1.04** -0.90*** 0.55* 
PCTNONWHITE 0.23*** 0.06* 0.14*** 
PCTMANUF 0.35 -0.59*** 0.003 
IncomeWhite 0.0000589 0.0000202 0.0000175 
IncomeBlack -0.0000661 -0.0001305*** -0.000024 
IncomeAmInd -0.0000347* 5.55E-06 -0.0000281 
IncomeAsian 0.0000175 -6.56E-06 -0.0000148 
IncomeHawaiian 3.20E-06 -0.0000264 0.0000117 
Constant 119.59*** 44.16*** 87.66*** 
        
No. of Observations 1614 1016 598 
R-Squared . 0.3453 0.1801 
Prob > chi2 0.00 0.00 0.00 





 However, this result does not fully support hypothesis 2 because when the data was 
split into host versus non-host communities, the results changed substantively. For host 
communities, In-Migration reduces poverty level, whereas it increases poverty level for 
non-host communities. On the average, those moving into non-host communities are poor 
individuals and families, however, those moving into host community are likely not poor 
since their migration into the host community reduces its poverty level. This result does 
not support hypothesis 2. POPSIZE, EDUCATION, PCTLABFORCE, PCT65OVER, and 
PCTNONWHITE are also significant variables with the expected coefficient sign for all 
census tracts result in Table 3.2. In addition, the per capita income of American Indians 
(IncomeAmInd) is also significant at p < 10% for all census tract result. A higher education 
level and larger percentage of the population in the labor force reduce the poverty level, 
while a larger percent of the population 65 years and older and non-white in the community 
increase poverty level. 
 The higher percentage of non-whites in a community that correlates with higher 
percentage in poverty (Table 3.2, all census tract result), provides confirmation of 
hypothesis 8 that race and poverty are positively correlated. The per capita incomes of 
American Indians also confirm the role of race, as the result in Table 3.2 (for all census 
tract) shows that higher per capita income of American Indians reduce poverty. In other 
words, these minorities may start out poorer in these communities which is why a reduction 
in community poverty level can be achieved by increasing their per capita incomes. 




communities hosting toxic facilities will have higher poverty levels than those sited further 
away. 
 
Model 3 Results and Interpretation 
 In Table 3.3, In-Migration is statistically significant for all census tracts. However, 
the direction of the relationship with race does not support the tested hypothesis. 
Table 3.3: 2-SLS Results for Model 3 
  PCTNONWHITE PCTNONWHITE PCTNONWHITE 








      
In-Migration -0.05** -0.03* -0.037* 
EQ2000X1.5 7.35*** N/A N/A 
POPSIZE 0.02** 0.010* 0.01* 
EDUCATION -0.02 -0.097 -0.52*** 
EMPLOYED -1.29*** -1.14*** -0.71*** 
PCTLABFORCE 0.55 -0.21 0.35 
PCT65OVER  -2.75*** -2.05*** -2.13** 
PCTMANUF -2.91*** -2.83*** -2.52*** 
Constant 99.63 163.16*** 121.23 
        
No. of Observations 1616 1017 599 
R-Squared . 0.2618 0.1138 
Prob > chi2 0.00 0.00 0.00 
*** = p < 1%, ** = p < 5%, * = p < 10% 
 
 The result in Table 3.3 reveals that when In-Migration (the number of persons that 
move into a community due to changes in environmental quality) increases by one person, 




0.03 percent in host census tracts. These results do not support hypothesis 3 that the people 
moving into host communities due to pollution are minority populations. 
 Other significant variables in Table 3.3 are EQ2000X1.5, POPSIZE, EMPLOYED, 
PCT65OVER, and PCTMANUF. When a community is within 1.5 miles of a toxic facility 
(EQ2000X1.5), the percent of the non-white population is 7.35% more than if the community 
is not near a toxic facility. This result is consistent with hypothesis 6 whereby polluted 
communities consist of more minorities than non-polluted communities. Although those 
who migrate into polluted communities are not largely minorities (as evidenced by the In-
Migration coefficient under the host census tracts column in Table 3.3), the coefficient of 
EQ2000X1.5 show that minorities are still overrepresented in polluted communities. 
The negative correlation of the percent employed (EMPLOYED) to PCTNONWHITE also 
shows that communities with a higher percent of employment have a lower percentage of 
the population that is non-white. The results also show that communities with a lower 
percent of older or retired adults (PCT65OVER), have a higher percentage of non-whites 
in their populations. What these reveal is that the poverty barriers that many minority 
communities experience, in this sample, is likely because they have a lower level of 
employment. 
Tests of Endogeneity and Strength of Instruments for the Models 
 For all three models, the tests of endogeneity confirm that In-Migration is an 
endogenous variable since all p-values are mostly significant (see Table 3.4). That is, In-
Migration is correlated with the model instruments (the variables in the first stage equations 




SLS. The instruments (the environmental quality and housing cost variables in the first-
stage equations) are weak in predicting In-Migration for Models 1 and 3 as evidenced by 
the large p-values in the first stage regression statistics (see Table 3.5). However, the 
instruments were significant in predicting In-Migration for Model 2 (p < 5%). Regardless 
of whether the instruments are weak or strong, for this analysis, it was not necessary to 
include more variables as instruments, because the goal was to limit the In-Migration (used 
in the second stages of the models) to only that which was occurring from environmental 
quality changes and its associated housing cost capitalizations. This allows the model to be 





Table 3.4: Tests of Endogeneity 
All Census Tracts Host Census Tracts Non-Host Census Tracts 
Model 1 Model 1 Model 1 
Ho: variables are exogenous Ho: variables are exogenous Ho: variables are exogenous 
Durbin (score) chi2 (1) 12.4616 (p = 0.0004) Durbin (score) chi2 (1) 255.99 (p = 0.0000) Durbin (score) chi2 (1) 87.0694 (p = 0.0000) 
Wu-Hausman F (1, 1605) 12.4729 (p = 0.0004) Wu-Hausman F (1, 1007) 338.736 (p = 0.0000) 
Wu-Hausman F (1, 
589) 
100.177 (p = 0.0000) 
  
 
   
 
   
 
  
Model 2 Model 2 Model 2 
Ho: variables are exogenous Ho: variables are exogenous Ho: variables are exogenous 
Durbin (score) chi2 (1) 44.0678 (p = 0.0000) Durbin (score) chi2 (1) 7.16915 (p = 0.0074) Durbin (score) chi2 (1) 11.6628 (p = 0.0006) 
Wu-Hausman F (1, 1598) 44.8557 (p = 0.0000) Wu-Hausman F (1, 1001) 7.1135 (p = 0.0078) 
Wu-Hausman F (1, 
583) 
11.5964 (p = 0.0007) 
  
 
   
 
   
 
  
Model 3 Model 3 Model 3 
Ho: variables are exogenous Ho: variables are exogenous Ho: variables are exogenous 
Durbin (score) chi2 (1) 9.83058 (p = 0.0017) Durbin (score) chi2 (1) 3.64978 (p = 0.0561) Durbin (score) chi2 (1) 2.69028 (p = 0.1010) 
Wu-Hausman F (1, 1606) 9.82954 (p = 0.0017) Wu-Hausman F (1, 1008) 3.63051 (p = 0.0570) 
Wu-Hausman F (1, 
590) 






Table 3.5: First Stage Summary Statistics 
All Census Tracts Host Census Tracts Non-Host Census Tracts 


































0.8 0.8 0.004 1.92 0.12 0.82 0.81 0.006 2.17 0.09 0.81 0.8 0.01 1.93 0.12 
  
    
   
   
   
   
  


































0.81 0.8 0.01 2.77 0.04 0.82 0.81 0.01 2.24 0.08 0.81 0.81 0.01 2.81 0.04 
  
    
   
   
   
   
  








































Table 3.6: Summary of Hypotheses and the Result Support for the Hypotheses 
Hypotheses Supported? 
H1: As In-Migration increases in host communities, INCOME 
decreases 
NO 
H2: As In-Migration increases in host communities, PCTPOOR 
increases 
NO 
H3: As In-Migration increases in host communities, PCTNONWHITE 
increases 
NO 
H4: Host communities (EQ2000x1.5) have less INCOME Not Significant 
H5: Host communities (EQ2000x1.5) have higher poverty level 
(PCTPOOR) 
Not Significant 
H6: Host communities (EQ2000x1.5) have higher minorities 
(PCTNONWHITE) 
YES 
H7: Communities with higher minorities have lesser median incomes YES 
H8: Communities with higher minorities have higher poverty levels YES 
 
Limitations 
 The major limitation in this study is with the models. The instruments used to 
predict in-migration are weakly correlated with in-migration, and the weak instruments 
limit how much of the changes in income distribution, poverty level, and racial distribution 
that is explained by in-migration. Another limitation with this study is that the use of a 
cross-sectional data limits the strength of the two-stage least squares. This cross-sectional 
study provides a snapshot of the relationship among the variables for year 2000 census data 
and the results found may change if another data year is used. A longitudinal analysis that 




issue, but data limitations (including unavailable in-migration data for other census years) 
prevented such longitudinal analysis. 
 In addition to the model and data limitations, many factors beyond environmental 
quality and housing cost changes impact migration. Such factors include job location, 
quality schools and colleges, family ties, home ownership, availability of mass 
transportation, etc. However, some of these factors are not quantifiable and for those that 
are quantifiable, this study did not include them to restrict the migration variable to that 
which is related to environmental quality and housing cost capitalizations. The exclusion 
of these other migration influences also contributed to the weakness of the instrumental 
variables and of the in-migration effect on income, poverty, and percent of minority 
population. Nevertheless, this study provides insight into the relationship between 
migration and the exposure of communities to pollution. 
 
Conclusions 
 This chapter focused on testing the hypotheses that low-income, poor and minority 
households move to polluted communities driven by environmental quality changes and 
lower housing price. Using a 2-SLS technique, model results confirm that the  
in-migration that occurs due to environmental quality changes correlates with income and 
poverty. So, to answer a primary research question for this study; yes, environmental 
quality changes are significantly related to a migration effect that may lead to income and 
racial demographic changes in communities. However, this migration effect is not specific 




together, those who move to communities due to declining environmental quality are more 
likely to be low-income and poor households. When these communities are divided into 
host (communities near toxic facilities) versus non-host communities, the direction of the 
correlation is contrary to expectation. Instead of host communities attracting more low-
income and poor households, they attract fewer low-income households, whereas non-host 
communities attract more low-income and more poor households. Also, the results do not 
support the hypothesis that those moving into polluted communities are racial minorities. 
In fact, results show that those moving into polluted communities are less likely to be 
minorities. Nevertheless, results show a correlation between the percent of minorities and 
the distance to toxic facilities, confirming the notion that, on average, more minorities in 
Georgia live closer to toxic facilities. 
 Overall, the findings in this chapter do not support the overarching migration 
hypothesis that low-income, poor, and minority households migrate to communities with 
toxic facilities. The implication of these findings is that there are many other factors beyond 
environmental quality changes and housing cost that impact the decision of households to 
migrate. Such factors may include job location, family ties, and the ease or the availability 
of mass transportation. If a person or the head of a household gets transferred from one job 
location to another, he or she may migrate to the new job location regardless of whether 
the job is in a community that hosts a toxic facility. This type of decision precludes any 
significant difference between hosts and non-host communities regarding migration 
patterns. Also, many factors beyond environmental quality changes affect the cost of 




factors, low-income and minority populations may move to such non-host communities. In 
essence, environmental quality changes only play a small role in the decision of households 
to migrate, but that small role does not statistically explain why the poor and minorities are 
disproportionally exposed to pollution. 
 Environmental justice policies should continue to focus on the reduction and 
elimination of discriminatory institutions and systems that may result in low-income, poor, 
and minority households being disproportionately impacted by pollution. However, in 
cases where migration plays a role in environmental inequality (which this study only finds 
true when both polluted and non-polluted communities are taken together), environmental 
justice policies should include strategies and tools that counteract potential migratory 
responses that expand inequality. To counteract such response, communities may be able 
to improve migration of middle- and higher-income households by creating environmental 
amenities to ameliorate the housing price effects of any toxic facility. For example, a policy 
that creates a greenway, park, or a forest in a host community could offset or even override 
the capitalization effects from the presence of a toxic facility. Positive environmental goods 
and services capitalize into property values just as negative ones do, and these positive 
environmental goods and services limit the skewness in the type of households that move 
into a community. Economic theory tells us that it is not efficient to have pollution levels 
of zero, given this, policy makers will continue to regulate toxic facilities to prevent and 
reduce pollution. However, there are a wide range of environmentally friendly policies that 
can enhance community well- being and help offset any negative capitalization into 




 The same strategy of creating environmental amenities can be applied to abandoned 
toxic sites or superfund sites. Superfund sites can be redeveloped into environmental 
quality goods like public parks or forests which will be accessible to every citizen 
regardless of race or class. Brownfields are another example of environmentally polluted 
areas that can be remediated such that a community can benefit from this location. In 
Dudley, Boston for instance, abandoned sites were cleaned up and redeveloped into 
recreation grounds, green spaces, and community centers like the Kroc Center. Many of 
the green spaces are also used for outdoor learning for school children (Anguelovski, 
2013). In these cases, the community members at large, as well as those living near these 
sites, will not only experience a more beautiful environment and higher property values 
(for property owners), but such environmental goods will also increase quality of life. 
However, care must be taken not to involuntary push out existing low-income renters, as 
green policies may encourage a type of gentrification where higher-income households 
demand more and better housing in the community. This would result in an increase in the 
local rental cost of housing, and potentially push low-income renters out of their 
communities. Green policies should therefore be combined with affordable housing 
policies whereby cleaned up sites can also be redeveloped into affordable housing 
complexes alongside green spaces. 
 Returning to the “chicken and egg” debate of whether pollution or low-income and 
minority populations came first to these communities; chapter two finds that pollution 
came to lower-income communities, and this chapter finds that low-income households did 




minorities do not migrate to polluted communities but there is the possibility that pollution 
was brought to them since host communities were found to have larger minority 
populations than non-host communities in this study. To adequately answer “which came 
first”, future studies will benefit from a time-series analysis that separates the fixed-effects 
and time-effects of the relationship between income, poverty, race, and environmental 
quality. For this study, data limitations preclude such time-series analysis. When yearly 
data estimates such as is provided by the American Community Survey becomes available 
for housing, rent, and migration data, a more robust time-series analysis will be possible. 
The availability of such data will also allow for a three-stage least squares analysis that 
first tests the effect of pollution on housing prices, followed by testing the housing price 
effects on migration, and then tests the effect of such migration on income, poverty, and 
racial demographics. 
 In conclusion, this chapter illustrates the importance of research focused on the 
nuances of environmental justice, migration, and housing markets. This idea of 
understanding how housing market capitalization may or may not impact migration into 
more polluted communities is an innovative research question, and the methodology 
employed which used a more targeted in-migration variable is novel in its approach. This 
paper adds to the literature by showing that households do migrate when environmental 
quality changes, but these migrating households are not limited to low-income, poor, or 
minority households. Every household wants to take advantage of lower housing costs 




dynamics of migration and housing markets is important in achieving environmental 






GENTRIFICATION PROCESSES AND IMPACTS: A CASE STUDY OF 
GREENVILLE, SOUTH CAROLINA 
 
Introduction 
 The previous chapter examined migratory responses to environmental quality 
changes, and just as the presence of toxic facilities can make residents move away from a 
community, an increase in environmental quality can attract higher income households into 
a community. Increases in the number of higher income households moving into a 
neighborhood can cause a type of neighborhood change often called gentrification. 
However, the process of gentrification or the process of neighborhood change that replaces 
lower income households of a neighborhood with higher income ones is not limited to 
environmental quality changes. As the Federal Reserve Bank of San Francisco (FRBSF) 
puts it, gentrification is “a form of neighborhood change driven by a complex interaction 
between historic practices that created and reinforced disinvestment in low-income 
communities and communities of color and modern investment patterns that are now 
radically reshaping the economic conditions in those same communities” (FRBSF, 2021). 
Although such historic practices and modern investment patterns may have some 
environmental quality effects, the processes of gentrification and migration is much more 
complex. This chapter focuses on understanding the broader gentrification processes and 
impacts on communities using Greenville, South Carolina as a case study. However, 





 In the 1950s, the City of Greenville considered itself the textile capital of the south 
and by the 1960s, it regarded itself as the textile capital of the world (Ghartley, 2019). 
Decades before the stock market crash of 1929, Greenville’s textile industry was booming. 
By 1929, there were about sixteen major cotton mills, and two bleaching and finishing 
mills located within three miles of downtown Greenville (Greenville Historical Society, 
2020). One of these was the Woodside Mill which was considered the largest textile mill 
in the world under one roof. The prosperity of the mills was not only enjoyed by mill 
owners but mill employees as well. These employees lived in homes surrounding the mills, 
built by mill owners. The mill owners also built schools, community centers, churches, 
ballparks, bowling alleys, and many other amenities in their mill villages. However, the 
stock market crash of 1929 and the subsequent economic recession set the booming textile 
industry back many years causing many mill owners to sell off their mills and potential 
mill owners to halt their mill construction. This was the beginning of a downward spiral 
for many South Carolina mill communities. 
 Nonetheless, the start of the second world war in 1939 reenergized Greenville’s 
textile industry as textiles were needed for military clothing and canvas when the United 
States joined the war. However, the industry took a downward spiral again in the 1970s 
due to the failure of the mills to keep up with growing technology in global textile markets. 
Lack of modern technology increased the cost of labor and operations. New generation 
mill owners could not keep up, and many more sold their mills. These new owners were 
also uninterested in the real estate (homes, churches, small businesses) that had 




They tore down community centers and other establishments that the previous generation 
of mill owners had built. In addition, new textile markets with lower labor and operations 
cost sprang up outside the United States. As a result, businesses in Greenville closed, 
workers migrated out of Greenville in search of new opportunities, and the previously 
thriving Mill Villages gradually became blighted communities with abandoned facilities 
and dilapidated housing. 
 Apart from the decline of the textile industry, federal, state, and local policies also 
contributed to the blighting of Greenville communities and others like them throughout the 
Southeast. For example, the subsidization of suburban housing and associated white flight 
(which was common across many urban cities in the post-world war II era) increased 
migration away from many Greenville neighborhoods and into new suburbs. In essence, it 
was not only previous mill workers in search of new employment that moved away from 
these communities, but also white households who benefitted from suburban housing 
subsidies in the 1970s. From the 1970s onwards, these communities consistently 
experienced abandoned and dilapidated housing, abandoned mills, city disinvestment in 
these neighborhoods, depopulation, and general urban decline. 
 However, starting in the 1990s, the city of Greenville began a strategic 
revitalization plan to redevelop and invest in its downtown core. Within the last decade, 
Greenville has continued to reinvent itself such that it has consistently been voted one of 
the top 10 best places to live in the US (LaFleur, 2019). Previously abandoned mill 
buildings are now repurposed for art studios, coffee shops, and apartments. Also, the 




growth and prosperity leaves certain populations behind and have brought with it a wave 
of gentrification (Furman University; United Way, 2019). While previous mill workers and 
white households migrated away from these neighborhoods in the 70s in search of jobs and 
better housing, many low-income workers today move out due to a lack of affordable 
housing. Many low-income workers who work in the city of Greenville are not able to live 
in the city and others are concerned about being ‘pushed out’ of the city due to the lack of 
affordable housing. 
 According to a study by Furman University and the United Way of Greenville, 
while real median household income across census tracts in Greenville county decreased 
by 5.3% from 1990 to 2016, real median rent increased by 23.8%. Due to this, the rental 
burden has increased in many neighborhoods in Greenville as the study finds that the 
percent of households spending 35% or more of their income on rent has increased from 
25.3% in 1990 to 31.8% in 2016 (Furman University; United Way, 2019). Apart from 
increased rental burden, housing has also become less affordable for owners who must pay 
higher taxes due to increasing housing values. Gentrification and the social and economic 
justice fallout from the forces of gentrification are not new, however, there are important 
questions such as the question of homelessness and environmental justice link that can be 
better understood in relation to the impacts on community development in cities that have 
experienced similar historical, social, and economic trajectories like Greenville. There are 
communities like Greenville, both bigger and smaller, all across the Southeast and many 
throughout the Midwest steel belt that have experienced similar economic forces. However, 




residents behind, many struggle with undesired gentrification. Successful cities are 
characterized by the health and vibrancy of their communities and anytime there is an 
opportunity to learn more about the successes, barriers and failures of community and 
economic development, the more we can leverage this knowledge for other communities. 
 
Statement of Research Question 
 Gentrification has been defined in different ways depending on the definitional 
approach. The Brookings Institute defines gentrification as “the process of neighborhood 
change, that results in the replacement of lower income residents with higher income ones.” 
(2001). On the other hand, Smith (1998) defines gentrification as “the growth in affluence 
of economically disadvantaged neighborhoods”. What is common to these two definitions 
is that gentrification is a neighborhood change process. However, while the Brookings 
Institute’s definition implies that low-income residents are being replaced, Smith’s 
definition only identifies a growth in affluence, but whose affluence is growing? Is it the 
affluence of long-term residents, of new residents, or both? 
 While growth in affluence is a good thing for any community, gentrification 
becomes an issue when individuals or certain groups are not able to enjoy the benefits of 
this growth but instead, the growth diminishes their quality of life. For example, some 
Greenville residents who could afford housing and live comfortably 20 years ago have a 
lower quality of life today as they struggle to afford housing since their income is not 
growing at par with the growth in housing cost. Many low-income residents now live far 




commute long distances to and from work. Long commutes reduce the time they have for 
pleasure and family life and therefore impacts their general quality of life. Using a 
qualitative research methodology, this chapter examines the process and impacts of 
gentrification and neighborhood change in Greenville from the perception of residents. It 
seeks to answer the question; how has gentrification impacted Greenville neighborhoods, 
especially previous mill neighborhoods? As a qualitative study, the impacts are open-ended 
and will be elicited from residents, however this study also specifically asks residents and 
community/organization leaders about the homelessness and environmental quality 
impacts of gentrification. This is important for various reasons. The analysis in chapter two 
found that toxic facilities are more likely to be located in neighborhoods with lower median 
income and lower property values. With the ongoing growth in the city of Greenville and 
the continued decline in affordable housing options (Furman University; United Way, 
2019), more and more residents are moving to areas with lower housing cost often outside 
the city limits. Since neighborhoods with a concentration of low-income households attract 
polluters as evidenced from chapter two, unplanned growth or such growth that pushes 
low-income residents out to low-income clusters can also increase resident exposure to 
pollution and toxic facilities. Furthermore, systemic housing segregation, which many U.S 
cities have a long history of, and is in and of itself an injustice, can breed other community 
ills such as poverty concentration, unemployment, and crime (Massey & Denton, 1993). 
South Carolina has a long history of segregation broadly and housing is certainly no 
exception (Southern, 1981). To ignore the wave of gentrification in Greenville is to 




 Another rationale for this research is its examination of how gentrification may not 
only be pushing people out of their communities but may be pushing them to homelessness. 
When domestic workers or other minimum wage workers in city centers cannot afford 
housing anywhere close to their workplace and may also have difficulty travelling to work 
from homes further away, then low-income individuals and families in these communities 
may experience homelessness. Communities like Washington D.C., San Francisco, New 
York City, and others have the perfect storm of gentrifying neighborhoods, falling “real” 
incomes for lower income workers and rapidly increasing property values (Bauman, 2019). 
These cities also continue to experience ongoing challenges with homelessness (McCarthy, 
2020). While we cannot determine homelessness causation in Greenville, SC from 
neighborhood changes, we know that as Greenville changes and gentrifies, as others have, 
there are social and economic challenges that may come with this and therefore, 
investigating some of these challenges is important for a broader understanding of 
community evolution. Although, a few studies have explored gentrification in Greenville, 
none has thus far examined its relationship with environmental justice or homelessness. 
This study fills this gap in the literature. 
 
Literature Review 
 This section delves into the various definitions of gentrification, why 
neighborhoods gentrify, how gentrification impacts neighborhoods, the relationship 
between housing affordability and gentrification, the link between gentrification and 






 The term “gentrification” has been the subject of debate; while some view 
gentrification as a positive phenomenon that signals urban revitalization and economic 
growth (Duany, 2001), others view it in a negative light as a signal of displacement and 
unhealthy neighborhood change (Kennedy & Leonard, 2001). For example, Duany (2001) 
claims that unlike how most activists view it, gentrification is “usually good news”. To 
Duany, gentrification reduces the concentration of poverty in neighborhoods and in 
Duany’s words “there is nothing more unhealthy for a city than a monoculture of poverty”. 
While it is true that poverty concentration is unhealthy for communities, gentrification is 
not always good news. I argue that the fact that gentrification replaces low-income 
residents with higher-income ones in a community does not mean that it does not create 
another concentration of the poor in another community. In fact, Walks & Maaranen (2008) 
found this to be true in Canada. In their study of the impact of gentrification on the levels 
of income polarization, ethnic diversity, and social mix, they found that gentrification 
correlates with growth of neighborhood income polarization and inequality. If this is the 
case that lower-income families concentrate in another community where they can afford 
housing, then gentrification continues to leave low-income workers behind and 
importantly, does not eliminate poverty concentration but merely shifts its location. 
 Kennedy & Leonard (2001) define gentrification as the process by which higher 
income households displace lower income residents of a neighborhood, changing the 
essential character and flavor of that neighborhood. Chapple & Thomas (2020) define 




demographic changes in a historically disinvested neighborhood. They describe the 
economic change as occurring by means of real estate investment and new higher-income 
residents moving in, while they describe the demographic change to include changes in 
income level, education level, and racial make-up of the residents. Bhavsar, Kumar & 
Richman (2020) reviewed 36 gentrification articles to come up with a framework for a 
gentrification definition and they found there was no universally accepted definition of 
gentrification. Instead, researchers use a range of definitions often focusing on 
socioeconomic variables like housing, education, income, and other demographics. It is 
therefore imperative to provide a working definition of gentrification for this paper. 
 While this paper upholds Chapple & Thomas’ (2020) definition of gentrification, it 
views the process of neighborhood change (both the economic and demographic changes) 
as that which displaces lower-income and long-term residents. This is the type of 
gentrification that is of interest to this paper- that which displaces lower income residents, 
especially working families who can no longer afford to live in the community where they 
work due to rising living costs. Although, most gentrification research often emphasize the 
in-migration of Whites to mostly non-white areas, gentrification can be associated with 
different racial or ethnic groups also (Pattillo, 2007). Those who get displaced often get 
displaced because of their inability to afford housing or the general cost of living in the 
gentrifying neighborhood, not just because of race. Race is mostly evident when there is a 
correlation between income and race. If certain racial groups are disproportionately low-
income, then such racial groups will be affected the most when their community gentrifies. 




disinvestment are also affected by gentrification due to blight and low property values, 
often consequences of such segregation. Therefore, for this paper, I define gentrification 
as a process of neighborhood change in a historically disinvested neighborhood that results 
in the displacement of lower-income and long-term residents and their replacement with 
higher income ones. 
Why Do Neighborhoods Gentrify? 
 Various factors can contribute to neighborhood gentrification. Land use 
regulations, increased investment in desired public or private services, cleanup and 
redevelopment of brownfield sites, real estate speculation, greater housing demand 
compared to housing supply, inability to build affordable housing, new job creation, and 
the migration of young professionals. 
Land Use Regulation and Gentrification: Leguizamon & Christafore (2020) explored the 
influence of land use regulations on the probability that low-income neighborhoods will 
gentrify. They found that when land use regulations restrict or make it more difficult to 
improve housing structures or engage in new housing developments, neighborhoods 
experience higher incidences of gentrification, but lower-income neighborhoods are less 
likely to gentrify when housing regulations increase. In essence, their findings suggest that 
loose land use regulation is a contributing factor to neighborhood gentrification. 
Desired Private or Public Services: Desirability of private or public services available in a 
community may increase migration into the community. When private investors or the 




these properties into housing, amenities such as parks, or other services attractive to higher 
income families, higher income individuals and families begin to move into these 
neighborhoods. Increasing demand may push up prices and this may end up pushing out 
previous residents who can no longer afford the cost of living in these communities. 
Besides that, the mere fact that something desirable is being built in the community, such 
as a public park or a public school, will be capitalized into nearby property values and push 
up costs (Immergluck & Balan, 2018). This is one of the reasons Yinger et al. (2016) noted 
that federal, state, and local policies to encourage efficient or equitable levels of local 
services should not be designed without considering capitalization. A government that 
wants to distribute local services must understand that measures must be put in place to 
prevent the inequality of gentrification forces and things like urban greening and similar 
amenities and services can accelerate these forces (Wolch, Byrne, & Newell, 2014). 
Cleanup and Redevelopment of Hazardous Sites: Gentrification can occur as one of the 
unintended impacts of cleanup and revitalization of Brownfield sites. The National 
Environmental Justice Advisory Council (NEJAC) in their study of five environmental 
justice communities noted that gentrification and displacement could be expected because 
of demolition and redevelopment of cleaned up EJ sites. NEJAC (2006) therefore 
recommended a pre-assessment of neighborhood demographics by developers before EJ 
sites are rebuilt to avoid possible displacement of residents and businesses. 
Real Estate Speculation: At the peak of blight in communities, real estate investors may be 
attracted to buy properties at a low cost with the possible result of increasing property 




planning new public investments in these communities such as transit infrastructure or 
services that may attract high-end residents (Helbrecht, 2018). Real estate investors 
therefore redevelop purchased properties to the taste of more affluent customers, 
contributing to the influx of higher-income households into previously disinvested 
neighborhoods. 
Greater Housing Demand Compared to Supply: Multiple families used to live together in 
the past, but today, single-family households are the order of the day. This and other factors 
like rising incomes, demographic shifts, increases in student population(s) near universities 
and others may result in increasing housing demand (Brunson, 2019). As economic theory 
tells us, an increase in (housing) demand without a corresponding increase in (housing) 
supply, will lead to rising (housing) prices, all other things being equal. A rise in housing 
cost (whether mortgage or rent) puts pressure on some individuals and families, in some 
cases forcing them to move out of their communities.  
Affordable Housing and Gentrification: Apart from demand pressure and increased 
housing cost as discussed above, when real estate investors continue to build houses largely 
focused on the demands of affluent families, there is, by default, less land available to build 
affordable housing options for middle- and low-income families. The profit motive of 
investors and developers provides little or no room for developing affordable housing 
options (Zou, 2014). The onus therefore seems to be on government (at federal, state, and 
local levels), along with non-profits, to support the development of affordable housing in 
gentrifying neighborhoods. As Byrne (2002) puts it, “the most negative effect of 




itself, but from the persistent failure of government to produce or secure affordable housing 
more generally” (p. 406). The lack of affordable housing options is one of the major reasons 
why low-income families are displaced in gentrifying neighborhoods. 
New Job Creation and the Migration of Young Professionals: According to Angelia Davis 
of the Greenville News (2018), a migration of young professionals into Greenville county, 
a rise in property values, and the lack of affordable housing, are the three main possible 
reasons that community leaders gave for gentrification in Greenville. As more professional 
jobs are created in Greenville and younger professionals move in, they inadvertently impact 
an increase in housing costs especially rental costs. A driver for this is that many young 
professionals choose to live in one-bedroom apartments or shared housing. Landlords who 
are profit driven take advantage of this and rent their apartment complexes to these young 
professionals, instead of renting out to families. For example, instead of renting a 3-
bedroom house to a family for $1,200, a landlord may opt to rent each of the three 
bedrooms individually to three young professionals at $600 each. These trends compound 
housing cost and gentrification challenges. 
How Does Gentrification Impact Neighborhoods? 
 Gentrification can have different effects on neighborhoods. The literature explores 
multiple impacts; a review of the literature is examined below. 
Loss of Sense of Neighborhood Community: Gibbons, Barton & Reiling (2020) measured 
the sense of neighborhood community by trust, belongingness, and sense of cooperation in 




overall negative impact on neighborhood communities. Residents in gentrifying 
neighborhoods feel less trust, willingness to cooperate, and less of a sense of belongingness 
to their neighborhoods. A loss of neighborhood community like this can result in 
neighborhood problems, such as elevated crimes rates (Hipp & Wickes, 2017). 
High Transportation Cost and Travel Distance to Work: Saberi, Wu, Amoh-Gyimah, 
Smith, & Arunachalam (2017) found that there is a negative relationship between housing 
affordability and transportation affordability. In other words, they found that those who 
live farther from work or business corridors pay less in housing cost and vice -versa. Given 
this, lower-income residents displaced from their communities due to rising housing costs, 
may have to travel longer distances to their workplaces in the community they once lived. 
According to the Furman-United Way study (2019), participants expressed that many of 
their co-workers in gentrifying Greenville neighborhoods travel between 25- 45 minutes to 
work (p. 6). A full-time minimum wage worker in Greenville earns $1,160 per month on 
average (Minimum-Wage.org, 2021), whereas the average rent in Greenville is $1,196 per 
month (Yardi Systems Inc., 2021).9 That is approximately 103% of the monthly income of 
a full-time minimum wage worker for just housing. The housing cost burden is higher in 
downtown Greenville where the average rent is approximately $1,461 (Yardi Systems Inc., 
2021). Therefore, we can objectively say that minimum wage workers in downtown cannot 
afford to live in downtown, and the farther such minimum wage workers live from work, 
the higher their transportation cost. 
 
9 The average rent calculated by the organization was for the average size of houses in Greenville which is 




 The lack of access to public transportation also compounds the problem of housing 
affordability as some communities outside the city limits do not have access to public 
transportation and some might argue that Greenville’s public transportation is not as robust 
as it needs to be already (Mitchell, 2019). Some residents of such communities must drive 
to where they can access public transportation and, some workers may even have to take 
Uber or Lyft to get to work or back to their homes since public transit does not run all day 
(Mitchell, 2019). All these options involve time and money and thereby substantively 
impact resident’s quality of life. 
Rise in Living Cost: Increases in housing prices and the cost of local amenities is another 
impact of gentrification. As higher income households move into gentrifying 
neighborhoods, the cost of housing increase (Homelessness & Affordable Housing NYC, 
2021). Although rising housing values are good for homeowners as it helps them build 
more equity, these owners may face rising property taxes which may be higher than 
proportional to the percent increase they receive in housing value (Immergluck & Balan, 
2018). Fixed-income residents like retirees are most affected by these types of increases in 
living costs. 
Demographic, Residential, Social, Cultural, and Political Context Changes: Gentrification 
leads to various neighborhood changes. Freeman et al. (2015) found that gentrification 
increases the white, young college-educated population and that more historically Black 
neighborhoods are negatively impacted by gentrification processes. Gentrification also 
creates racial and income residential segregation, can create neighborhoods of extreme 




organizations; and displace culture, businesses, and political power (Walks & Maaranen, 
2008; Chapple, 2017; Schnake-Mahl et al., 2020). Gentrification can also lead to unjust 
trends in education by re-segregating certain demographic groups into particular schools 
and districts (Mills, 2018). Residential segregation patterns in the 1970s and 80s was such 
that whites and the wealthy largely lived in or moved to the suburbs while people of color 
and low-income populations lived in inner cities (Bullard, 1996). This is different from the 
migration pattern in the 21st century where wealthy white households are moving back to 
city centers because of reinvestment and redevelopment in these cities, while people of 
color are moving to the suburbs, city edges, or anywhere they can afford housing (Brunson, 
2019).10 
Health Impacts: Gentrification can also affect health outcomes in neighborhoods. Schnake-
Mahl et al. (2020) studied how gentrification and urban development affect the health of 
lower-income residents. Their findings suggest that gentrification, neighborhood change, 
and urban development have both positive and detrimental effects on health. Specifically, 
they found that due to the challenges of gentrification, lower-income persons and families 
displaced from their neighborhood may face more materialist and psychosocial stressors 
that have negative impacts on their health. These stressors include limited affordable 
housing, potential displacement from their current neighborhood, a loss of resources and 
amenities in previous neighborhood (assuming residents must move), a loss of protective 
social connection and therefore, a reduction in or loss of resiliency. Also, low-income 
 





populations that remain in gentrifying neighborhoods often reside in sub-standard housing 
and /or have a high percentage of their income going towards housing causing them 
financial strain. Individuals that must spend a substantive portion of their income on 
housing may find themselves little or no income left for medication, healthy food, leisure, 
and general healthcare. 
Gentrification and Environmental Quality 
 Research has found that gentrification correlates with environmental quality in 
different ways. The provision of public amenities, such as green spaces that improve 
environmental quality can increase property values and housing cost burden and thereby 
increase gentrification (Banzhaf & Walsh, 2006; Haffner, 2015; Krings & Schusler, 2020). 
The cleanup and redevelopment of toxic waste sites; an environmental quality 
improvement may also spur the forces of gentrification (Eckerd, 2011; Gamper-Rabindran 
& Timmins, 2011). However, gentrification is not only a potential outcome of positive 
environmental changes but can also be the cause of negative environmental outcomes. For 
example, when gentrification pushes out the poor and other low-income residents who can 
no longer afford housing, they may be forced to move to new communities where the cost 
of housing is lower. In these cases, there is the likelihood of a new or growing concentration 
of the poor or low-income in these new communities, and since environmental dis-
amenities are found to be disproportionately present in low-income neighborhoods (Mohai, 
Pellow, & Roberts, 2009; Banzhaf, 2011), gentrification potentially increases 




 Environmental gentrification defined as a “phenomenon of rising property values 
in the wake of a large-scale urban greening project” (Haffner, 2015) is currently of concern 
in the city of Greenville. As the city starts work on Unity Park- a 60-acre urban park and 
greening initiative, there is the concern that such a large greening project will increase 
property values and increase the pressures of gentrification around the park’s location. 
Although, the city claims to have dedicated city-owned land near the park for affordable 
housing to reduce the gentrification pressures that the park might bring, it is not clear 
whether the affordable housing that the land will provide will be enough to mitigate the 
gentrification pressures. If the affordable housing that the city intends to provide will not 
be enough to mitigate gentrification pressures from Unity Park, then, more may need to be 
done to provide and preserve affordable housing in Greenville, especially on the west side 
where Unity Park is located and where many of the former mill villages were located. The 
park is an important amenity for this community but without an intentional and strategic 
goal of addressing affordable housing, the park may exacerbate ongoing inequalities and 
increase real estate prices in the area. 
Gentrification and Homelessness 
 Apart from environmental justice concerns, homelessness is another possible 
outcome of gentrification. Although, research on the correlation between homelessness and 
gentrification is almost non-existent, Kasinitz (1984) discussed how gentrification has 
contributed to the growing problem of homelessness by making it difficult for housing that 
serves marginal populations to continue to serve in these gentrifying areas. Such housing 




housing types, which Kasinitz considered the nation’s least desirable housing stock, are 
often the only options for populations with limited resources in the face of gentrification. 
Given this, I hypothesize that in a neighborhood with many lower income workers or other 
marginal populations, the more the gentrification pressures increase, the more likely it is 
that homelessness will increase. This is especially true when gentrification pressures are 
compounded with a lack of transportation access. In fact, the Greenville Homeless Alliance 
in its 2019 report quoted a Harvard study that found that access to reliable transportation 
is the single most significant factor to escaping poverty and avoiding homelessness (p. 29). 
As such, this research incorporates questions on homelessness in the focus group questions 
to understand whether residents perceive homelessness as one of the impacts of 
gentrification in Greenville. 
 
Theory 
 This paper views the gentrification process from the lens of a framework developed 
by Chapple & Thomas (2020). According to their framework, the gentrification process 
involves three complex interacting components: 
1. Historic Conditions 
2. Investment and Policy Decisions 
3. Community Impacts 
Historic Conditions and Gentrification 
 Historic conditions refer to the policies and practices that have made communities 




redlining policies and discriminatory lending practices, the subsidization of suburban 
housing and associated white flight, the disinvestment in city centers by local governments, 
and the mass foreclosures resulting from the 2008 financial crisis are some of the historic 
conditions that characterize the process of gentrification in Greenville neighborhoods. 
Chapple & Thomas (2020) hold that a review of such historic conditions is necessary to 
understand the broader forces of gentrifying neighborhoods. 
 As described in the introduction to this chapter, the decline of the textile industry 
in Greenville, and in the United States generally, contributed to gentrification by eroding 
capital and labor from existing textile mill communities. When mill owners began selling 
their mills and others abandoned theirs during the textile industry decline, mill workers 
migrated out of Greenville mill villages in search of better opportunities. The result was 
depopulation and abandoned properties in the neighborhoods were these workers once 
lived. Depopulation, especially of the employed population has a huge impact on the tax 
base of local governments and can stimulate a downward spiral for these communities. A 
lower tax base reduces the revenue available to local governments to improve and/or 
maintain local public facilities. As tax bases decline over time this leads to a sustained 
disinvestment and increasing blight inf these communities. 
 Apart from lower tax revenue, local, state, and federal government policies have 
historically abandoned and disinvested in city cores and invested in infrastructure that 
supported the ongoing development of suburbia. An example of this is the Federal Housing 
Administration (FHA) program from the 1970s that provided a federally insured mortgage 




however, is that these housing subsidies disproportionately benefitted white families. As 
an example, the deed of sale for subsidized houses under this program in Levittown, New 
York was required to state that the homes could not be resold to African Americans (Lopez, 
2019). African Americans were therefore left with the option of uninsured mortgages 
(which had higher interest rates and required higher down payments) or contract housing. 
With contract housing, African Americans paid for their homes in installments and could 
not sell the home until they completed payment (Rothstein, 2018; Lopez, 2019). Most of 
the contract housing for African Americans were in segregated neighborhoods. These 
contracts tended to be very rigid and if a family missed any installment, it could mean 
losing their home and all previously paid installments (Lopez, 2019). Due to these 
limitations, contract homeowners could not leave a declining neighborhood if they had not 
paid for the home in full (Lopez, 2019). On the other hand, white families were able to 
leave declining neighborhoods by taking advantage of low-interest FHA mortgages and 
“subsidized” housing in suburbs (Rothstein, 2018; Lopez, 2019). The more white families 
moved, the more capital eroded from declining urban centers (Teitz & Chapple, 1998), and 
while these whites could continue to build equity elsewhere, African Americans could not, 
as the values of their homes declined (Lopez, 2019). Another federal government policy in 
the 20th century that segregated neighborhoods was the public housing program of the 
United States Housing Authority. As a part of Franklin D. Roosevelt’s New Deal, this 
program demolished integrated communities to build racially segregated public housing. 
The effect of such segregation was continued disinvestment in low-income (mostly African 




 Federal “redlining” policies is another historic condition that substantively 
influenced the gentrification that we see today. From the 1930s through the late 1960s, the 
federal government set standards that labelled homes in predominantly Black 
neighborhoods as “risky” and “unfit for investment” (Chapple & Thomas, 2020). In other 
words, these federal policies discriminated against Black neighborhoods and the banks that 
implemented federal and state policies then followed suit by denying home loans to Black 
families. Having no access to loans to buy or repair houses meant that homes in these 
neighborhoods deteriorated- a suitable condition for the justification for the use of eminent 
domain by government and the subsequent gentrification of the neighborhoods. Aaronson, 
Hartley, & Mazumder (2017) analyzed the difference in outcomes between redlined and 
non-redlined neighborhoods over the course of the 20th century (when discriminatory 
lending was in practice) into the early 21st century. They found evidence of a comparative 
long-run decline in homeownership, housing values, and credit scores in red-lined 
communities If there is less homeownership in historically redlined communities, it follows 
that such communities may be more susceptible to gentrification as renters are more likely 
to move away from communities than homeowners. Redlining therefore has had a long-
lasting effect on neighborhoods and the likelihood of their potential gentrification. 
 Transportation policies of the second half of the 20th century also segregated cities 
and contributed to the gentrification that we see today. Federal interstate highways cleared 
large numbers of homes, businesses, and neighborhood institutions in “left-behind” and 
blighted low-income neighborhoods. Many of these urban renewal policies dispossessed 




(Fullilove, 2001). Those dispossessed needed to find new homes in different 
neighborhoods and this corroborates the idea that transit development potentially induces 
gentrification (Dawkins & Moeckel, 2016; Baker & Lee, 2019). 
 Lastly, the foreclosure crisis and home flipping that resulted from the 2008 
recession is another historic condition that made communities susceptible gentrification. 
Many African American communities and other minority groups were disproportionately 
affected by this crisis, especially relative to their share of outstanding loans. Bocian, Li & 
Ernst (2010) estimated foreclosure rates during the financial crisis (2007-2009) to 
understand their impact by race and ethnicity. They found that among recent borrowers at 
the time, 8% of both African Americans and Latinos had lost their homes to foreclosures 
compared to 4.5% of Whites (pp. 2). According to Chapple & Thomas (2020), mass 
foreclosures left neighborhoods vulnerable to investors who purchase and flip these homes, 
mostly reselling to high-income earners. 
Investment and Policy Decisions Linked to Gentrification 
 While the historic conditions discussed above are factors that made communities 
susceptible to gentrification, this section discusses the local investment patterns and policy 
decisions that resulted from these sets of historic conditions. The pattern of investment and 
policy decisions in previously disinvested neighborhoods are usually similar: private 
investors and local governments return to these neighborhoods (neighborhoods marred by 
the historic conditions discussed above) due to the affordability of assets like land and 
housing. As housing cost has continued to rise in the United States, previously disinvested 




areas for local governments to develop and build out improved public amenities. Besides, 
local governments, are always looking to attract more moderate- and high- income earners 
to their communities and may also develop corresponding programs to attract newcomers 
and new businesses to their communities to improve the local governments’ tax base. 
Specific to Greenville, many of the previously disinvested neighborhoods in Greenville are 
near city centers. For example, the village of West Greenville and Southern-side 
neighborhoods are only about three miles away from downtown Greenville. The more that 
new businesses locate in city centers, the more incomers are attracted to these previously 
disinvested neighborhoods. Housing prices in West Greenville and other traditionally 
affordable neighborhoods like Judson, Nicholtown, and Monaghan are estimated to have 
increased more than 140% from 1990 to 2016 (Mitchell, 2019). There is little question that 
this spike in housing costs increases gentrification pressures for these communities. 
Community Impacts of Gentrification 
 As noted, the community impacts of gentrification affect communities in many 
ways. According to Chapple & Thomas (2020), community impacts of gentrification 
largely fall under 2 categories: demographic and economic impacts. Studies on 
gentrification in Greenville have confirmed that many communities are suffering a range 
of demographic and economic effects. For example, the 2019 United Way/Furman 
University study showed an increase in female-headed households across Greenville 
county from 16.9% in 1990 to 19.4% in 2016. The study also found that Greenville’s 
Hispanic and Latino population had increased 1284% over this same period. Moreover, 




increase from 0.688. For economic impacts, the study finds that while real median 
household income in Greenville has decreased by 5.3%, the real median rent has increased 
by 23.8% and this puts a huge rent burden on any low- or moderate-income residents. In 
fact, those who spend more than 35% of their income on rent is estimated to have increased 
from a quarter of county residents to a third (Mitchell, 2019). While these demographic 
and economic impacts are important to understand the extent of gentrification in 
Greenville, this research upholds that the community impacts of gentrification are not 
limited to these two impact categories. Environmental and social impacts are also 
important to a fuller understanding of the process and consequences of gentrification. This 
study therefore asked the participants questions about demographic, economic, 
environmental, and social impacts of gentrification. 
 
Methodology 
 To understand the processes and community impacts of gentrification in 
Greenville, this paper uses a qualitative case study research methodology. A case study 
methodology collects and presents detailed information about a person, group, or an event, 
often including the accounts of the subjects themselves (Colorado State University, 2021). 
The essence of a case study is not to discover a generalizable truth but to draw conclusions 
about the specific person, group of people, or event. For this study, Greenville county is 
the specific case study with an emphasis on “gentrifying” neighborhoods in the rapidly 




processes and impacts. Therefore, the conclusions of this study are only applicable to 
Greenville County, SC neighborhoods. 
To collect data for the research questions articulated earlier, this study used two 
methods of qualitative data collection- focus groups and interviews. Both were conducted 
during the Fall of 2020 to understand the problem of gentrification in Greenville, SC11. 
Using more than one method of data collection improves the reliability of case study results 
(Colorado State University, 2021). Two focus groups and six interviews were conducted. 
The first focus group had six participants while the second focus group had four 
participants. A total of six persons were also interviewed. Although it was challenging to 
recruit participants during COVID times, CSU12 recommends that the participant pool for 
a case study remains relatively small. The focus group and interview participants in this 
study are adult residents of Greenville county but some of these residents are also leaders 
of community associations, church, and non-profits. The participants were selected through 
a snowball sampling of residents and by working with a key community member who 
helped recruit for the focus groups. In all, sixteen residents participated in this study. The 
two focus groups were conducted virtually via Zoom while the interviews were conducted 
via Zoom or phone call depending on each interviewee’s preference. The health risks 
presented by COVID-19 made it imperative to use these “virtual” tools to ensure 
participant and researcher safety. 
 
11 Due to the COVID 19 Pandemic, recruiting individuals and community leaders was challenging. The 
researcher had to move all focus groups online and had to consider a wider spectrum of community 
leaders and partners than the research originally envisioned. In the end, recruitment was substantially 
motivated by one key community member. 
 




 The focus group and interview participants were asked questions on how Greenville 
has changed, why they believe the change is happening, the consequences of this change 
(both advantages and disadvantages), and how gentrification has influenced housing 
affordability, homelessness, and environmental quality in the area (see Appendix A for the 
focus group and interview protocols). The research drew out themes from the focus groups 
and interview responses to uncover the meanings and intention of the research data. A 
qualitative research method was appropriate for this study because it helps to explore and 
unearth the perceptions, thoughts, and feelings of residents regarding gentrification in their 
neighborhoods. This methodology also allows for a more in-depth understanding of 
participant’s responses since the researcher could ask follow-up questions in real time to 
gain a better understanding of participant responses and meaning. 
 
Results 
 The focus group and interview responses generally confirm that there has been 
housing cost pressures and gentrification in Greenville, especially in the city limits. 
Although, many of the participants agree that there have been some positive impacts from 
the influx of new residents and new businesses to their communities, they also say this 
influx has impacted their sense of community, diversity, classism, crowding, and 







Housing Affordability and Crowding 
 In discussing what has changed in Greenville, residents claim that Greenville is 
now more densely populated than it used to be, and that housing values and property taxes 
continue to increase. Also, some residents believe that apart from the influx of higher-
income residents, gentrification is also fueled by owners renovating or remodeling their 
houses to resell for higher prices. Yet, others claim that children, especially African 
American children who are not usually taught the benefit of home ownership end up selling 
their late parents houses and inadvertently contribute to the gentrification problem. One of 
the respondents noted: 
“It's growing so fast. I am actually from Denver Colorado and my little suburb 
area grew slowly. I have lived in New York, there too everything grew slowly. I 
bought my house here I think it was six years ago for $20,000 in West Greenville. 
It is now worth over $300,000, and that’s six years. It has not been a slow growth 
here…It is hard to take in how fast it has grown, I mean for me, it has worked out 
great. My kids are going to have an inheritance… If they sell my house, they are 
going to have an inheritance. That is fabulous, but for my neighbors, it is not so 
great. I have lost some wonderful neighbors that I just loved dearly.” 
 
Similarly, another resident and church leader in Southernside neighborhood noted: 
“We13 started purchasing property in 1998, and the first ten houses we purchased, 
we paid $50,000 for all ten. Not a piece, but all the package and one lot a block 
away from us in the Unity Park footprint sold $2.5 million sometime last year, that 
was one lot and the thirty lots that we now own are impacted and obviously property 
taxes are impacted by that if you go from being able to buy ten houses in a package 
for $50,000 to a $2.5 million deal on an empty lot.” 
 
 
13 By “we”, the participant referred to the church. The church invested in properties to provide housing 




A resident of Nicholtown had the following to say about the tax impacts from the influx of 
wealthier residents and what the city is doing about it to prevent gentrification: 
“Now, the city did come out with a homestead program for anybody 65 years or 
older, (they) will only pay a percentage of tax on their property and then there's 
also a clause that says your property tax cannot go up more than 5% per year. So 
that was put in there to help with the gentrification. It doesn’t take a rocket scientist 
to realize that in ten years your tax is 50% higher and if you're on fixed income and 
your social security is based on your low wage, you can barely pay the tax and 
maybe get half of your medicine.” 
 
Regarding the influx of new residents and potential crowding in the Greenville city core, a 
West Greenville resident had the following to say: 
“…Nobody wanted to live in West Greenville ten or fifteen years ago, and now 
everybody wants to be in West Greenville because it's walkable into downtown and 
now it's something walkable to Unity Park.” 
 
“Greenville will soon be another Atlanta or another Charlotte with all the people 
moving in.” 
 
On other factors contributing to gentrification in Greenville neighborhoods, a Nicholtown 
resident noted: 
“So, there is a lot of things around the gentrification, part of it is because we do 
not teach our children, most parents don’t teach their children that land is wealth 
and if you’ve got land hold on to it because that is where your wealth grows at its 
highest potential. Instead, they would rather go buy a car. So, it's an economic 
ignorance or lack of placing your priorities in the right place.” 
 
“At one time, the neighborhood I live in which is Nicholtown, we were ninety 
percent ownership. Everybody out here in Nicholtown owned their land, but as the 
parents started dying out and the children moved in other parts of the country and 
all over the world, they do not want to come back to Greenville because of that 
attitude that the city always had (referring to historic city disinvestment in the 
neighborhood). So, when they get a phone call from a buyer or an investor says I 
will give you this much for the house, they automatically sell it because they do not 
want to come back here to live. They could care less and so that allows the 





 Many participants perceive that Greenville is now more diverse than ever, although 
a few participants claim that their neighborhood is becoming less diverse. While 
responding to a question about what is changing in Greenville, many participants said that 
Greenville is becoming more white as more white people move into historically Black 
neighborhoods. Residents also perceive the city is becoming younger with new career 
people moving in. Although most residents see racial and income diversity as a positive 
thing that has helped their neighborhoods develop from within and as necessary for the 
strength and balance of their neighborhoods, others prefer that the racial identities of 
neighborhoods be preserved. 
“I’m a retired person and I live on a certain amount of income every month, but 
my neighbor across the street who just bought his house for over $300,000 owns 
his own business. We are neighbors and we have conversations, and so my 
neighborhood has changed but it is changing for the good because of the diversity 
of not only income but the way we look at each other also.” 
 
“The city is getting younger, and I'm born and raised here in Greenville. So, I have 
seen, I mean, I live in West Greenville and proud to be able to… West Greenville 
used to be Dodge City. So, we have come a long, long way and I am White 
obviously, and I live in a biracial community and there are biracial marriages and 
groups of people that are here. There are also people from other parts of the 
country here.” 
 
“I have seen the area and it used to be so colorful, so wonderful, people out on the 
streets, you know, the kids playing basketball, riding their bikes, so much was going 
on and now it's just turning into a white neighborhood suburb. And that is not what 
I moved down here for. I liked the diversity, I loved it, you know, and it is no longer 






A resident and community leader in West Greenville who worked with Homes of Hope to 
provide affordable housing in the community noted: 
“One of my things when we talk about gentrification were that we need to have a 
balanced community because a diverse community is helpful, so, I am sort of an 
instigator of having a diverse community. So, I did what I could… so we can get 
some whites as well as blacks, so we could have both in there, so we can have a 
good solid community, because I felt that black to blacks and white to whites is not 
good...” 
 
Safety and Sense of Community 
 Many of the participants say that the sense of community is not the same as it used 
to be. While some feel a loss of a sense of community, others feel as though it is a different 
type of community. People could leave their children with neighbors in the past, but it is 
not the same now. There is still a sense of community between the old and new neighbors, 
but it is a different sense of community. So, the sense of community does not appear to be 
better or worse from residents’ perspectives. Also, community participation by those who 
have graduate college degrees- a population that is increasing in Greenville- is not the same 
as for those who are working hourly jobs. Individuals that work hourly and lower paid jobs 
may have significantly less flexibility in their ability to participate as much as others in 
their community. Regarding safety, many feel that safety is relative, and that people 
generally feel safer when they know their neighbors. A developer in one of the focus groups 
also said that knocking out dead ends from streets helped residents to feel safer. 
“I'm heartbroken over my neighbors who have left, I'm really heartbroken over 
that. They were wonderful people. It was such a neighborhood when I moved here 
nine years ago. The guys would all get out and it was like they were sitting up here 




barbecues, they are inviting you over to barbecues… It was that kind of 
neighborhood just nine years ago, and now it's like I don't even know these people.” 
 
“Mountain View was a very specific kind of community, and I'll just say Mountain 
View for the sake of identifying the property around and what that neighborhood 
looks like. With that dense population, those folks really took care of each other's 
children. It was that kind of neighborhood, but I would have to say now with my 
community involvement, there is a change… but there is an open welcoming 
community of people who live in and are moving into Greenville, but this is not 
representative, it is not a consistent flow in every area... So, there is a sense of 
community, but it is very different than the deep ended community that existed 
around Mountain View around the turn of the century, especially in the 60s... These 
were domestic workers who looked after each other's children. Now obviously, 
social standard mitigates that is not the case, but in terms of welcoming and people 
belonging, I think the verdict is still out on that.” 
 
“Greenville is very different than the majority of the cities that you would go in the 
South. In most southern states, Blacks live on one side of the city and white live on 
the other side of the city and there is usually a railroad track that runs between 
them. But in Greenville, we have pockets of black communities. There are five 
different pockets and there's Nicholtown over here, there's West Greenville over 
there, there is Southernside over there, there is Brutontown over here, and then 
there's District 25 over there. And so, because they are in all five finger spots of the 
city, it slows the coming together of the Black community because each one protects 
their own village… and so that creates the difficulty in bringing people together as 
a group… to help the establishment to see the unintended consequences of the 
decisions that they make when it comes to Downtown.” 
 
“Then the other thing is the safety issue. One thing we learned early, and we just 
learned it by accident and that was the value in a neighborhood when you are 
developing new housing or infrastructure of any kind the value of eliminating dead 
end streets. We did not think we were going to be in the street building business. 
We built three streets and because they were dead ends, it was bad activity hanging 
out at the end of the dead end where there were edgy cover and people could not 
see what was going on back there and people were afraid to live near those places. 
And so, the city said we will pay you the money to build the street and we extended 
two streets in West Greenville one into the other that knocked the dead ends out, 
and suddenly it was amazing. People looked around and said they could breathe. 
They said ‘this is nice and open. I do not feel like there is somebody hiding around 
the corner’ and that was a really valuable lesson for us to learn about Community 





“People would say certain neighborhoods are not safe, but the people that live in 
those neighborhoods will differ with you and they feel safe in their neighborhood 
because they're familiar and know people… you don’t hurt people that you know, 
you hurt those that you don't know.” 
 
Quality of Life and Sense of Importance 
 Most participants say that quality of life has generally increased in Greenville. 
People who used to live in substandard or dilapidated homes now have decent houses and 
neighborhoods that could not get restaurants to deliver food to them can now do so. The 
city has completed some contaminated site cleanup and has preserved some trees, both of 
which improves the environment and increase quality of life. However, some residents 
maintain that the city does not prioritize the wellbeing of residents but instead prioritizes 
businesses. 
“I serve on the Genesis Homes board and it is like Homes of Hope. We get state 
and federal grants to buy land and to build houses and we do get money through 
the city too… So, we have built several homes in the Nicholtown community and in 
the Spartanburg Greenland community and when you go in and tear down 
dilapidated houses and build new ones and the rent is cheap enough that the people 
that lived in the dilapidated houses can move right into the new house. It makes 
those people feel like ‘wow, I'm somebody now. I live in a decent house. I've got a 
beautiful place’ and they work really hard to keep it up. So, it raises the level of life 
for people who have been downtrodden, it gives them a sense of pride.” 
 
“I've had people share with me that downtown's not for us which led us to purchase 
block tickets when The Lion King was at the Peace Center and literally used our 
church vehicles to bring people into the downtown area to go to the Peace Center 
and enjoy a show and folks enjoyed the show, but (they) would find it difficult to 
participate in things that are happening in downtown that may attract others. So, 






“The city I will say, they do a better job when gentrification happens, and density 
happens, and higher incomes move into the area because then they have a higher 
tax base. I will say they have done a decent job on infrastructure for sidewalks and 
sewer improvements and things like that because the sewer system was so aging it 
was falling apart big time and they have invested in that and I will give them a tip 
of the hat for that. Now, my other side would say, well the only reason you did it is 
because all these high wealth people moved in and they demanded it and you 
listened to them. So that kind of makes me mad over again, but it is a benefit that 
they have done that.” 
 
“The City of Greenville… they are more concerned about Greenville being the city 
that everybody wants to come to, than they are concerned about maintaining a 
certain status quo with the people who have been here through the years and that 
are still here and have made the city what it is. It is more like, you know, when 
companies come in, you roll out the red carpet, and the people who have been living 
in the house, cleaning, and scrubbing and doing everything else, they go somewhere 
in the corner and sit. And that's how far Greenville has been treating its minority 
population… For years, West Greenville used to be a street where it had black 
businesses and … street was all black business, Spring Street was black business, 
but when Greenville city decided to grow, they fix up the black streets because that's 
cheap land and therefore they have invested less to get in there so, they can fix it 
up and move the people out that's in there.” 
 
“We are really pushing the city and the housing fund right now around Unity Park 
because they appear to be concerned more with the Optics than with reality… They 
do not have the well-being of current and future residents as their top priority. It is 
still a business decision; the city is driven by business decisions and by development 
and being on top ten lists.” 
 
 
 Since the quality of the environment affects people’s quality of life and because of 
the potential relationship of gentrification with environmental quality, residents were asked 
about the environmental impacts of Greenville’s growth and city policies. They had the 
following to say: 
“I remember when I moved here twenty-three years ago, Woodruff Road was still 
just two lanes in either direction, and it was passable. There was plenty of pasture 





“I don't understand why there are some areas that require certain foliage to be kept 
and other areas they take down trees that have been there fifty, sixty, seventy years 
and it's really causing a lot of problems environmentally. That was my one thing 
on that. I assume there's a code for that.” 
 
“I think as people have come in from other parts of the country and from other 
countries, many of them bring a heightened awareness of environmental issues that 
they're willing to work toward and it seems to me from just my seven years here 
that there's more understanding that the environment is something that we all need 
to pay attention to and it has an impact on housing, on education, on economic 
mobility, on quality of life, whether it's trees or water. For example, if you are going 
to be building anytime in the future inside the City of Greenville, you are probably 
going to be building on a toxic waste site or something. There are all kinds of 
environmental issues that people are more aware of now or at least are willing to 
talk about and act on now. They are more willing to do that than they were six or 
seven years ago.” 
 
“The other thing is for the environment; I think that the city is working on trying to 
clean up a lot of that. I know there are things in Unity Park for cleaning up the 
Swamp Rabbit, the river, and Brownfield. When new developers go in, they have 
got to do certain things to clean up the environment before they can build. But I 
agree, we do not know what is being built or what we are building on when they 
are building new places... And I think that does affect the quality of life for not only 
us as adults but also children, you know, there are so many things in the air in the 
environment that causes illness and sickness that we just do not know. So, I think 
quality of life and environment does play a whole lot into gentrification also.” 
 
 Referring to an area to the rear of Mountain View Church in Southernside 
neighborhood, a participant said that while the city had cleaned up a similar contaminated 
site in downtown, this area is yet to be cleaned up, but people still live close to the area 
without a knowledge of the contamination. 
“Thirty acres of land that's been contaminated by a spill down into the Reedy River 
and an identical spot on Broad and McDaniel Avenue that was cleaned up well and 




densely populated community live within proximity of contaminated land and water 
and have no knowledge of the contamination.” 
 
Transportation and Homelessness 
 Residents believe that Greenville has a public transportation problem which is 
compounding gentrification pressures as people cannot get to work from their homes 
through public transit. One resident who sits on the board of Greenville Housing Authority 
also noted that transportation will help reduce homelessness. In essence, people who left a 
neighborhood because of affordability can continue to work in that neighborhood if they 
have transportation means from their new neighborhood to work. 
“The thing that irritates me the most when we talk about affordability is that the 
people in this area (West Greenville) and in Woodside want to work. The problem 
is, transportation is such a huge problem in my eyes as far as affordability for these 
people. There is the highest unemployment area in Woodside, West Greenville, 
mostly Woodside. The highest employer14 is two miles away and we cannot get 
those people from here to there because of transportation. So, transportation is my 
biggest thing.” 
 
“It's also the county is responsible; the county took over our public transit system 
and just let it go into the ground like it literally rained inside the buses when it 
rained outside. So, the city stepped up, took that back, and it was a really difficult 
process, but we are trying, and we have made a lot of progress and it is absolutely 
essential right now… and now we cannot find enough people to apply to be bus 
drivers. So, it is just like multiple issues, but really making progress.” 
 
Another resident who used to be on the Greenlink’s board also said: 
“There's no one particular source of funding for transportation, that’s part of the 
problem. Unlike Columbia and some of the other cities, they have the penny sales 
tax that goes exactly for transportation, Greenville does not have it.” 
 
 




Referring to the homeless, a Southernside resident said: 
“Our people who were surviving in the way that they knew how and then when the 
market shifted, they were caught in between and didn't know how to survive that 
way anymore. These are folks who want to go to work but work for them is very 
different. They are low-wage earning people who are wanting to find housing that 
matches what they earn, and you don't have those (housing) options anymore.” 
 
“It’s (homelessness) definitely increasing… When I talk about local policy, that is 
deciding how we use our local tax dollars to invest in, not just housing, but also 
transportation, these big areas that you need to have the access to everything to 
have a healthy productive life… But we are relying upon our federal dollars to 
address all of our housing deficits.” 
 
Conclusions and Recommendations 
 The findings from this study confirms that there are ongoing gentrification 
pressures in Greenville, especially in historically disinvested black neighborhoods like 
West Greenville, Nicholtown, Southernside, and some other neighborhoods with low Area 
Median Income (AMI). The theory employed in this study states that three factors are 
involved in a gentrification process: historical conditions, investment and policy decisions, 
and community impacts. Applying these to the study findings, the historical conditions 
deduced from participants’ responses to questions on causes of gentrification include 
historical segregation and city disinvestment in predominantly Black neighborhoods, and 
the lack of financial education from Black parents to children. 
 Investment and policy decisions described by participants include the ongoing 
investment in Unity Park, the lack of adequate investment in GreenLink- the city’s public 
transit system, and continued renovation and remodeling by profit motivated landlords that 




as well as private investors appear to be the main culprits for gentrification. In addition, 
the lack of renter(s) voices in community planning and zoning decisions contribute to 
gentrification problems in Greenville. 
 Lastly the community impacts of gentrification in Greenville from participants’ 
perceptions include increased housing costs and density, less green space, and more white 
people moving into previously Black neighborhoods. All of these result in a changing sense 
of community and for some, a loss of a sense of community. Also, the study finds that 
many previously substandard housing units are being renovated to more expensive, 
renovated housing and that Greenville communities are generally becoming more diverse. 
In addition, some residents of West Greenville reveal that the West Greenville business 
community used to be community oriented, but that they are now more business oriented. 
The qualitative analysis also revealed some advantages of the city investment and influx 
of wealthier residents that cause gentrification. The advantages include racial diversity that 
have helped communities to develop from within, an increase in quality-of-life amenities, 
heightened awareness and discussion about environmental issues, and the actions of non-
profits like Homes of Hope and Habitat for Humanity that have come into the community 
to bridge some of the affordable housing gap. However, the influx of newcomers has also 
come with disadvantages such as crowding, a property tax impact due to rising housing 
values, and transportation problems as more and more people who work within the city 
must live outside city limits. Residents also reveal that there is a level of classism in 
Greenville communities right now that was not present before and neighborhoods such as 




 Considering the study findings, the following policy ideas are recommended: 
1. It is recommended that the city consider an intentionally balanced set of policy tools 
that does not only attract businesses and new career professionals, but that also 
prioritizes existing residents. This could include a stronger workforce development 
effort to match the skills of existing residents, especially under or unemployed 
residents, with the types of businesses that would be attracted to the community. 
Additionally, the city could focus on a coordinated entrepreneurial development 
program and incentivize more small business development for existing residents. 
Such balanced policy that caters to the needs of old and new residents will lead to 
a stronger and more balanced community- a community where no one is left behind. 
2. Related to rising property taxes that impacts low-income homeowners and fixed-
income homeowners like the elderly, the city might consider reviewing what other 
cities and states have implemented with property tax freezes. There are many 
examples of this around the country and the property tax freeze could be matched 
with household income for existing residents. For example, if a household’s income 
increases 5% in one year, property tax can only increase up to the rate of increase 
in household income. As other states and cities have done, this income-based tax 
freeze would be removed if the house is sold to another owner. This will deter house 
flipping, incentivize residents to stay in Greenville, and slow the pace of 
gentrification. 
3. There is evidence that housing size standards and housing codes can impact 




benefit from a thorough review of how other communities have managed housing 
codes as it relates to managing growth. As an example, if the city limits the sizes 
of homes that can be built, some gentrifiers may choose to live outside the city 
limits to build larger homes. 
4. Another tool that many cities around the world have implemented are policies that 
require developers to incorporate mixed housing into new development. This has 
been done in Australia (Susilawati & Armitage, 2010) and other developed 
countries. In addition, policies that encourage real estate businesses and developers 
to invest in work-force housing should be implemented. Workforce housing refer 
to housing that is affordable to middle-income workers in the areas in which they 
work. Such housing can be provided through public-private partnerships. 
Greenville mill villages during the textile boom of the mid-20th century can be 
regarded as a type of workforce housing since it helped mill workers to be able to 
live where they work. As mill owners invested in real estate that benefitted their 
workers, large businesses can also do so today alongside other public-private 
partnerships. This idea not only improves housing affordability but could be to the 
business’ advantage as this type of benefit reduces employee turnover, builds trust 
and social embeddedness in the community. This would also reduce the number of 
residents who are unemployed due to lack of transportation access to work or lack 
of affordable housing near public transportation routes. 
5.  One participant quoted a Greenville Homeless Alliance study that showed that the 




emergency shelters and detention centers are diverted to providing and preserving 
affordable housing. This highlights an opportunity for the city to potentially invest 
and increase affordable housing by spending local tax dollars and not depending 
only on federal tax dollars or non-profits to solve its ongoing housing deficit. 
6. Lastly, an additional idea to minimize the bus driver shortage for Greenlink 
(Greenville’s transit system), the city could promote a driver training program for 
unskilled or underemployed individuals. The city currently has a low 
unemployment rate of 4.6% and this could help bridge the shortage of city bus 
drivers but could also boost employment for those that may experience more 
chronic underemployment or unemployment. 
 Although this study has many informative findings, it is not without some 
limitations. As a case study research, this paper is limited in its generalizability. The study 
findings are from residents lived experience in Greenville and their perceptions on the 
effects that gentrification has on their neighborhood. The study findings may therefore not 
apply to all gentrifying neighborhoods. However, the goal of this research was not to find 
generalizable results on gentrification, but to provide a framework for Greenville policy 
makers and practitioners to encourage inclusive growth. Future studies will benefit from a 
study on the impacts of investment in Unity Park on gentrification of Greenville’s West 
Side. Also, more research, both qualitative and quantitative, needs to be done on the 
strength of the relationship between homelessness and gentrification in Greenville. In 
conclusion, community and economic development is not static. It is always changing and 




local policies, the nature of local investment, and implement intentional efforts to ensure 
broad, inclusive growth and opportunities are more likely to successfully weather the 







DISSERTATION CONCLUSIONS AND RECOMMENDATIONS 
 This dissertation has attempted to answer an overarching question “why are the 
poor and minority populations disproportionately exposed to environmental pollution?” 
from two different lenses. In addition, this research examined gentrification processes and 
impacts, including environmental quality and homelessness impacts, in Greenville, SC. 
The first paper views disproportionate toxic exposure as occurring due to the cost efficiency 
considerations of polluting firms, while the second views disproportionate exposure as 
occurring due to the migration of poor and minority populations to polluted communities. 
Chapter two examined the cost efficiency hypothesis, testing whether there is a correlation 
between location costs and the location of toxic facilities; chapter three explored the 
migration hypothesis, testing whether the poor and minorities migrated to communities 
where toxic facilities are located. Finally, chapter four investigated gentrification processes 
and impacts in Greenville, SC. Although Georgia data was used for the analysis in chapters 
two and three, when preliminary analysis for South Carolina was conducted for the same 
research questions, there were some similarities in results (see Appendix B for SC 
preliminary results). Future research will benefit from a more detailed analysis to 
understand the important regional similarities and differences across states. However, it is 
sufficient to state for this study that South Carolina and Georgia have many cultural and 
historical similarities including experiences with the civil rights movement and an evolving 
grassroots environmental justice movement. As noted in the introductory chapter, both 




and below federal poverty line than national averages. Therefore, results in chapters two 
and three can inform research and practice around critical environmental justice policies in 
South Carolina, as well as Georgia. 
 The findings from the data analysis in chapter two supports the cost efficiency 
hypothesis, whereas the findings in chapter three fail to support the migration hypothesis. 
The implication of these findings is that although the poor and minority households live 
closer to polluting sites than other groups, it is not because these groups ‘moved’ to 
pollution. Rather, location cost efficiency concerns of polluting firms appear to explain 
why those firms site their toxic facilities in low-income communities. Some of the location 
cost factors that are statistically significant from the chapter two analysis are land cost, 
labor costs, and transportation costs. Other cost-related socioeconomic variables including 
median income, population size, whether a community is rural or urban, and the percent of 
foreign-born population in the community were also significantly correlated to the location 
of toxic facilities. Although chapter two analysis finds that toxic facilities locate more in 
lower-income communities, it is notable that the analysis does not find environmental 
racism. In fact, minority communities, measured by the percent of the non-white 
population, had a lower likelihood of attracting polluters as found in this study. 
 For the migration analysis in chapter three, although results show a correlation 
between changes in environmental quality and migration (that is people move when 
environmental quality changes), such migration does not appear to explain the proximity 
of low-income, poor15, or minority households to polluting sites. Also, the qualitative case 
 




study results in chapter four support the hypotheses that gentrification (which is a form of 
migration but much more complex) correlates with environmental quality changes. The 
summary of other specific research questions and findings are as follows: 
 Are minorities and low-income communities still disproportionately exposed to 
pollution compared to other populations? 
 The quantitative analysis in chapters two and three finds that low-income 
communities are more exposed to pollution in Georgia. 
 Chapter three analysis finds that toxic facility host communities are mostly minority 
communities. 
 What factors determine the location of toxic facility sites in Georgia? 
 Land cost, labor cost, labor supply, education level, transportation cost, income, 
poverty, and percent of foreign-born population were found to be significantly 
correlated with the location of toxic facilities. 
 Does location cost efficiency consideration of firms impact the distribution of toxic 
facilities? 
 Yes, the location cost model was statistically significant. 
 Does migration contribute to the disproportionate exposure of minorities and low-
income households to pollution? 
 Chapter three analysis finds that while migration influences income and racial 
demographic changes, migration does not explain why low-income, the poor, and 
minority populations live in more polluted communities. 




 While gentrification appears to have brought a heightened awareness of 
environmental issues, and the city has created a tree ordinance, cleaned up some 
contaminated sites, and is developing Unity Park, there appear to be areas that used 
to have greenspace and pasture in the city that are not there any longer and there is 
the issue of not knowing whether repurposed brownfield sites are safe for residents. 
 How has gentrification impacted homelessness in Greenville? 
 Although residents had almost no perception on homelessness as it relates to 
gentrification, from the perception of leaders of homeless service organizations in 
Greenville who participated in the study, homelessness is rising as gentrification 
rises especially due to limited access to public transit and inadequate bus schedules 
and drivers. 
 
Limitations of the Dissertation Work 
 Many of the study limitations associated with each analysis are stated in each 
chapter but following is a summary of the limitations. 
 The lack of establishment dates in EPA’s Toxic Release Inventory (TRI) database 
limited the analysis to appropriately answer the “why” question of this dissertation 
work. Although, the dissertation work combined Toxic Release Inventory data for 
each year (1990, 2000, and 2010) with the census data for the same year, a facility 
in the 1990 TRI database does not mean that the facility was established in 1990. It 
simply means that the facility reported its toxic release for 1990. So, the facility 




and three where the relationship between the location of toxic facilities and census 
variables like median income, percent of population under the federal poverty line, 
and percent of non-white population were examined, it is possible that some of the 
toxic facilities included are not appropriate for this analysis. Ideally, only those 
facilities established in 1990 were matched with 1990 census data and only the 
facilities established in 2000 were combined with 2000 census data. However, 
because of the lack of establishment dates in the TRI database, this dissertation only 
examined the correlation between these variables and could not analyze causality 
to answer the “why” question. There is a clear need for the EPA to include facility 
establishment dates in its Toxic Release Inventory database. 
 Another limitation of EPA data is that only industries in specific sectors of the 
economy (manufacturing, mining, and electric power generation) are mandated to 
submit toxic chemical release reports. So, it is possible that other toxic chemical 
releasing plants are missing from the TRI database and by extension, from the 
analysis in this dissertation. 
 Also, the small number of instrumental variables (independent variables in the first 
stage of the models) included in chapter three limits how much of the changes in 
income distribution, poverty level, and racial distribution can be explained by in-
migration. Other factors that determine migration that could have been included as 
instrumental variables are not quantifiable or available by census tracts. Such 




available data on other factors contributing to in-migration, more robust analysis 
might yield different results. 
 Lastly, the challenges presented by COVID-19 at the time of this study limited 
participant recruitment for the qualitative study. A larger sample for interviews and 
focus group will improve the reliability of the qualitative case study in chapter four. 
 
Addition of the Dissertation Work to Research Agenda 
 This dissertation work adds to the environmental justice literature by employing a 
novel approach that isolates the migration effect from environmental quality and housing 
price changes and analyzes the correlation of this effect with the exposure of low-income, 
poor, and minority populations to pollution. The study also analyzed and found a link 
between gentrification and homelessness which was previously non-existent in 
gentrification or homelessness literature. Lastly, the study advances location theory by 
applying it to environmental justice hypotheses. 
 
Ideas for Policy Direction and Future Research 
 The following ideas are recommended for policy and future research: 
 It is recommended that to reduce the disproportionate exposure of disadvantaged 
groups to pollution and reduce environmental injustices, policies that increase access 
to education, reduce poverty, and increase reasonable land-use regulations especially 




 Also, it is recommended that brownfields be properly cleaned and repurposed for 
affordable housing in cities that have gentrification trends, in addition to other uses like 
green spaces. This way, the cleanup of brownfields in low-income neighborhoods will 
not create additional gentrification pressures.  
 In addition, I recommend an intentionally balanced set of policy tools in Greenville that 
not only attracts businesses and new career professionals, but also prioritizes existing 
residents, with a focus on workforce development and matches residents’ skills to the 
types of businesses that are attracted to the area. Coordinated entrepreneurial 
development programs that incentivize more small business development for existing 
residents should also be established. 
 Furthermore, it is recommended that an income-based tax freeze policy for 
homeowners should be considered and evaluated in Greenville, SC. This will not only 
help fixed-income homeowners like retirees, but also make housing and home 
ownership affordable to low-income households. 
 The following ideas are recommended for future research as it relates to 
environmental justice and gentrification issues. 
 A study on the effects of Unity Park on the gentrification of surrounding 
neighborhoods. 
 A quantitative research study on the strength of the relationship between homelessness 
and gentrification. 
 A study on the impacts of location cost on environmental justice in South Carolina. 



































INTERVIEW AND FOCUS GROUP PROTOCOL 
 
Community: Greenville, South Carolina 
Location: Zoom/ Telephone 
Date & Time: 
Participant(s): 
 
My name is Temitope Arogundade, I am a PhD Student at Clemson conducting a research 
on gentrification processes in Greenville as part of my dissertation work. I will be 
facilitating this focus group interview alongside Ms. Inez Morris who has been gracious in 
helping to recruit for the focus group (this is not applicable for the individual interviews. 
Only the researcher will conduct the individual interviews). The goal of this research is to 
understand gentrification processes and impacts in Greenville neighborhoods from the 
perception of residents, including the environmental quality and homelessness impacts. We 
value the insights, opinions, and lived experiences that you share as residents and 
community leaders in Greenville. We want to know what factors have been contributing to 
gentrification in Greenville, what has been changing, and the impacts of those changes. 
Information gleaned from this study can inform stakeholders in Greenville communities 
on residents’ perception of the city and how to encourage inclusive growth- such growth 
that does not benefit certain groups only while leaving others behind. 
Participation in this focus group/ interview is completely voluntary, and you are here 
because you agreed to Ms. Inez Morris or me via email or over the phone to participate in 
this focus group/ interview. We appreciate you for sparing time to be here. Please note that 
there are no right or wrong answers to any of the questions, we just simply want to know 
your perceptions and opinions, and it is also okay to not answer a question if you do not 
have an opinion about it or do not feel comfortable responding to the question. This focus 
group will be recorded as you have all agreed to be recorded when you clicked “continue” 




not apply to the individual interviews. For the individual interview, participants will be 
verbally asked by the investigator, and those who consent to voice recording will be 
recorded and for those who do not consent, research notes of their responses will be taken). 
This focus group will take approximately 90 minutes (the individual interview will take 
approximately 30 minutes). As an appreciation for participating in the focus group, each 
participant will receive a $10 amazon gift card that will be emailed to them after the focus 
group meeting. If anyone has any question, please feel free to ask. If there are no further 
questions, we will now begin. 
 
[Note: This is a semi-structured interview, and most questions will be open-ended. The 
investigator may use phrases like “can you elaborate more”, “can you give an example” to 
get more detailed information and better clarity on participant’s responses]. 
 
We can now get started. 
1. Is there anyone here who does not live or work in Greenville? 
(this is an Inclusion/Exclusion criteria to scan if anyone outside the research focus 
area is present) 
 
2. Let us please introduce ourselves. Please tell us your name, your community or 
neighborhood, whether you live or work in the neighborhood, how long you have 
lived in your neighborhood or in Greenville generally, and why you moved to or 
live in Greenville. 
 
3. How has your neighborhood in Greenville changed over the years? 
(changes could be about people, density, types of buildings, types of housing, 
housing cost, types of businesses etc.). 
 
4. What exactly has changed in your neighborhood? 




(Cultural change refers to changes in customs, social forms, mode of social 
interaction, and level of cultural diversity. Demographic changes include changes 
in age structure- e.g., arrival/departure of young neighbors/families, changes in 
class and income distribution- e.g., increase/decrease in working class population 
or blue-collar jobs, changes in racial distribution, family structures, etc.) 
 
5. How has environmental quality of your community changed over the time that you 
have lived there? 
(water quality, air quality, land use differences, existence of public amenities such 
as parks and trails, serenity of environment, new developments, etc.) 
 
6. Why do you think your neighborhood is changing? 
 
7. What are the advantages of this change? 
 
8. What do you NOT like about the changes? 
Probe: And what can be done to remedy those downsides of growth. 
 
9. How worried are you about housing cost increases in your neighborhood? 
(rent, mortgage, or property taxes). 
Probe: What do you think is driving housing cost (upward) in Greenville? 
 
10. The number of homeless persons can indicate a connection between housing 
affordability and poverty in the neighborhood. What is your perception about 
homelessness in Greenville neighborhoods? 
Probe: Is homelessness increasing or decreasing with the neighborhood changes 





11. Is there anything else you would like to say about gentrification in Greenville or 
your neighborhood? 
 
If there are no other questions or comments, this brings us to the end of the focus group. 
Again, thank you all for your time. Should you have any questions or any other comment, 








SOUTH CAROLINA PRELIMINARY RESULTS 
 
Table B.1: Logistic Regression Results Testing the Effect of Cost 
 and EJ Factors on TRI Facility Location Choices in 
 South Carolina for 1990, 2000, and 2010. 
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